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INTRODUCTION 


TITLE: "PROJECT NOPI" 
PREPARED BY: LCdr. James R. Bailey, USNR........Part I 
Dt. Henry I. Smith, USK... ОРАГС п 


Lt, Elmer A. McCallum, USN... FAFE III 
Lt, William M. Place, USN..........Part IV 


PURPOSE: [1956] 

General - (a) To analyze the Production Planning and Control 

Function at the Naval Ordnance Plant, Indianapolis, Indiana (NOPI). 
(b) To partially fulfill the Non-Thesis requirements 
for a Masters Degree in Industrial Eneida from Purdue University. 

Part 1 - To summarize, for the purpose of analysis, the produc- 
tion planning and control function of NOPI, and to analyze this func- 
tion for the purpose of procedures improvement. 

Part II - To analyze the preparation of process routings, the 
control of manufacturing methods (standards), and the estimation of 
manufacturing times. To describe the preparation and functions of 
Engineering information used in the planning, scheduling, material 
procurement, and manufacturing procedures. 

Part III - To investigate the information necessary for produc- 
tion scheduling, and to determine how this information is used in 
order to perform the scheduling function. 

Part IV - To analyze the material and progress control functions 
within the Industrial Department and the relationship of this perfor- 


mance with the corresponding functions of the Supply Department 





11 
PROCEDURES: 

General: The basic method of procedure was to identify the infor- 
mation which flows between the various organizational segments involved 
in the function of planning and controlling production, and the deter- 
mination of the action taken upon receipt of this information. Emphasis 
was placed on the information rather than the form used to transmit this 
information. | 

Part I: This portion of the project deals primarily with the in- 
formation which flows between Departments and between NOPI and external, 
activities. Analysis Sheets No. 1 and No. 2 were prepared to indicate 
this flow of information. The items of information were listed in the 
approximate sequence and the colums arranged to indicate flow to or 
from any department by an arrow ай up or down in the appropriate 
column, This procedure can be expanded to include any number of items 
of information and each line serves as a complete flow chart.  Addi- 
tional information may be included to indicate the action performed in 
each department but in this case Charts I-] through I-6 are utilized 
to indicate the action in the departments and the relationship between 
various items of information. 

ORGANIZATION CHARTS: Certain applicable structural and functional or 
ganization charts are included, following the Introduction, for 
reference. 

FORMS: Certain "key" forms have been included for reference with 


appropriate sections of the report, 
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ASSEMBLT DIVISIOS 230 


MECHANICAL BRANCN 2304 


GUNSIGHT SECTION 
231 


DIRECTOR SECT108 234 


MOTOR SECTION 233 


BOMBSIGBT 
SECTION 235 


ELECTRONICS BRANCH 230B 


RADAR SECTIOS 234, 


ELECTRICAL 
SECTION 236 


INSTRUMENT 
SECTION 237 


MANUFACTURING DIVISIONS 201 


MACHINING DIVISION 220 






PLATING , PAINTING, ROTO-BRE 
& HEAT TREAT SHOP BR 222 


AUTOMATICS AND MIS. 
SHOP BRANCH 221 


LIGHT MACHINIRG SHEET METAL SHOP 
SHOP BRANCH 223 BRANCE 224 
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HEAVY MACHINING SHOP 
BRANCR 22 


TOOLING DIVISION 240 


TOOL AND GAGE SHOP 
TOOL DESIGN BRANCN 241 BRANCB 242 


TOOL AND CUTTER SHOP TOOL AND 
GRINDING ERARCB 2143 BQUIPMENT BRANCH 244 


SALVAGE SSOP BRANCH 245 


INOUSTRIAL DEPARTMENT 200 


MANUFACTURING METHODS 
DIVISION 250 


MACNINE TOOL PROCESSINO ASSEMBLY PROCESSING 
BRANCH 251 BRANCH 252 
COST ESTIMAT BRASC METHODS RECORD 
ον 253 P BRANCE 254 


MANUFACTURING METHODS 
DEVELOPMENT BRANCB 255 








INDUSTRIAL CONTROL DIVISIONS 
202 


INDUSTRIAL FA 
PRODUCTION CONTROL DIV НЫЧ SPECIAL PROJECTS DIVISION 290 “DIVISION 20 em 


ENTES 


SCHEDULING MATERIAL CONTROL 
SECTION 262 SECTION 265 







MASTER SCHEDULING 
UNIT 263 

SBOP SCHEDULING 
UNIT 261 


REQUISITION wg 
PRODUCTION STORES 
UNIT 267 
BAR STOCK UNIT 268 


STRUCTURAL CHART 
of the 
Induetrial Department 


Bureau of Ordnance 
U.S.Naval Ordnance Plant 
Indienapolis, Indiana 


Approved: Р 
Ті ud eis Vez "Officer 








SPECIAL ASSIGNMENTS PLANT LAYOUT & EQUIPUENT 
PROGRESS BRANCH 269 BRANCB 282 BRANCH 2Bl 


PROD. DISPATCHING ASSEMBLY OONTROL EXPEDITING 
SECTIOS 271 SECTION 272 SECTION 273 


CENTRAL RECORDS 
UNIT 274 


Chart No, 2 (Struc) 
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FUNCTIONAL CHART 
of the 
Industrial Control Divisiona 
Industrial Department 


MANUFACTURING METHODS DIVISION 250 


Direete the operetion of the Manu- 
facturing Methoda Divislon. Provides 
technicel advice tn verious depart- 
menta on manufacturing, design, And 
development problema 1n connection 
with production. Initiatea progrems 


PRODUCTION CONTROL DIVISION 240 


Coordinetes the activity of the Plan- 
ning and Progresa Sranohes. Provides 
counsel eoncerning the atation’a future 
workload. Pollows the progrees cf 

high priority jobs. Recomenda the 


SPECIAL PROJECTS DIVISION 290 


Direota, ooordinatea and expedites 
speciel projecta whicon require cut- 
of-routine handling; providea tech- 
nical liaison between the Industri- 
81 Department end other departmenta 
end privete industrial orgenizationan 
regerding 5peciel projects or essign- 


INDUSTRIAL FACILITIES 
DIVISION 280 


Direota the operation of the Indua- 
triel Facilities Division, Main- 
talns contact with the Bureeu of 
Ordaence Machine Tool and Industrial 
Fecilities Section fnr proourement of 
machinea and other plent facilities. 


Sureeu of Ordnance 
D. S. Nevel Ordnenos Plant 
Inadienapolle, Indiana 










edditionel use of overtiaa, whare nead- 
ed. Melntains llalaon with BuOrd per- 


MACNINE TOOL PROCESSING BRANCH 25) 


Prepares and maintains process rout- 
ings for the manufecture of ell 
machine perte using erísting feci- 
lities. Ordere 9511 tools and test 
equipment for procuction af aachine 
parts. Provides technicel advice 


to other divisions of the Industrial 
Department. Responaible for the 
development of materiel handling 
procedures anà equipment Orders and 
direota maintenanoe on pattero and 
mouldiog equipaent for all production 
parte 


to increese production through im- 
proved methods.  E£valuatea Beneficiel 
Suggestions affecting production. 
Reviews plant layauta for the Indue- 
trial Depertment, snd recommends pro- 
Qurement of edditional facilities. 
Maintaina contacta with outside aup- 
pllera regarding teohnical manufectur- 
ing problema and makes reoommendetiona 
to the Supply Officer es te acurosa 

of procurement. 





ASSEMBLY PROCESSING BRANCH 252 


Prepares snd mainteina asaeobly 
procesa routlags outlining method of 
essembly, calibration, and tests of 
mechanicel and electrical fire con- 
trol equipment. Furnishea technicel 
advice to the manufecturlog shopa. 
Ordera all tonla and test equipment 
far B58embly of end shipping item. 
Asiate the Development Branch in 
the manufacture of preproduction 
unita for aveluating routings. 





CDST ESTIMATING BRANCE 253 


Responsible for the preparation of 
cost estimates and proposals, astab- 
liehes standard time on process rout- 
ings, records and directa stowage of 
ell SA tools, castings, forgings, and 
molding equipment. Records and main- 


tains e file of previoue costs of 
manufacture and/or purchased material. 


PLANNING BRANCE 261 


Coordinstes Scheduling and Material 
Control Section activities. Assists 
іп the formulation of policy concern- 
ing plent ability to absorb Load. 
Recommends future action to be taken, 
inereasing or decreasing direct labor 
complement. Advisea type of work re- 
quired to maintain plant load. 
Nandlea special assignments concero- 
ing the need for production etatla- 
tics not normally avallable. 





gopnel concerniag current production 
problema affacting delivery. 










menta; provides technical advisory 
assistenoe to other orgenizatlonal 
segmenta upon request. 


PROGRESS BRANCH 269 


Coordinatas the activities of the 
Production Dispatching, Assembly Con- 
trol and Expediting Secticns.  Aassista 
in the breaking of production bottle- 
песка Occurring in these sectiona. 
Provides periodio roports on the prog- 


rass nf each Job Ordar. 





Contecta repreaentetives of the ma- 
chine toal industry regarding letest 
developments. Aselata other depart- 
menta with Industriel Engineering 

problems. Executes special asaign- 


cents nct within the scope of eny 
other functional greup of the Iadue- 


triel Departmant. 


SPECIAL ASSIGNMENTS BRANCH 282 


Studies and reporte ou unueusl proh- 
lema not within the soope of any other 
functionel group in the Induatrlal 
Department. Provides technical ad- 
vice and services of en Industrial 
Engineering nature. Designe and de- 
velops special equipment not commer- 
oially evalleble. Analyzea feollity 
requirements, arranges for funds, pre- 
pares annual Capitel Equipment Re- 
quirements Budget and maintelne ar- 
penditure record of allotted funds. 
Coordinetes the preparation of Indus- 





PLANT LAYOUT & EQUIPMENT BRANCH 28) 


Develcpa industriel Department plant 
layout errenceecents of production 

equipment and plent facilities to in- 
eure the efficient flow of materiala 
through manufecturing. Initietea ec- 


tion to procure, alter, repeir and dis- 


poge of machine tools end other plent 
equipment. Malatelas control of plent 


property inventory. Inapeota and ета) ~ 


uates performance of new production 
equipment. »salsts other depaertaenta 
in developing layouts. Acta as 
liaison between Industrial and Public 


μασ 





Works Department. Prepares а deeoript- 
Aon far all Plent Property Account 
Equipment (Cless”3) record onrdə and 
tage thie equipment with the Nevy iden- 
tification number. 


trial Department Bulletice and Inatruc- 
tiona. 


METHODS RECORD BRANCH 254 j 
SCHEDULING SECTION 262 1 MATERIAL CONTROL SECTION 265 PRODUCTION DISPATCHING SECTION 271 ASSEMBLY CONTROL SECTION 272 EXPEDITING SECTION 273 


Coordinetes the Master Scheduling and Coordinetea the activity of the 
Shop Scheduling activity. Provides Production Storea and Requisition the oR dee AE A бо Maintains follow-up on Assembly Маї1аЁкїйа геса1р&, AA 
atatiaticel information concerning Unite. Aids in the forculation of Divisione Tenis established a= acheduie, aots es liaison between par : 
produc detail, for ell production (industriel 

these functions not prepared in a policy concerning the handling of tion schédulee Маїпаїпа сыпгап® Assembly aupervioor and Project Exped- De Er dir cognizant} job orders; also 
A оба тенен розт1еу apespocrios PSIeogog, oj Ane hIooep- progress information on eaoh ahop itor gnveil aut save of supply. расак, initiates shortage liste for Project 
to meet current acheduling needa of sing of material requisitiona with order. Acta as liaison between ahop minesa responeibllity Az p SE Expeditors 70116620) 221 hiatorios] 
manufacturing divisiona. Teletion to accounting requirements. : ages occurring in Assembly. nitietes š ъ 

8 and other Iadustriel Control personnel replecement action for sorap and losa data concerning port and sub-easenbl les 


Sstablishas oricrity in the processing 


REQUISITION UNIT 266 


Deteraines, with the asaistence of the 
Manufacturing Methods Division, which 
parts, assembliea or cocponenta ahaell 
be purchased or manufectured locally. 
Screens avallabloa stocks in the Supply 
System and issues atub requisitiona 
for required materiala to meet produo- 
tion delivery dates. 


PRODUCTION STORES UNIT 267 


Maintaine atpres of finished parts 
and componenta thereof in process 
of manufacture until accumulstions 
are available for assembly of fin- 
lahed product. 


BAR STOCK UNIT 268 


Stores work in procease for ths 
Machining Division and raw asterijales 





MANUFACTURING METHODS 
DEVELOPMENT BRANCH 255 


Responsible for the manufacture of 
preproduction pilet madels to prova 
and/or improve manufacturing process 
routings. Evaluetes tooling and test 
equipment. Provides lielson between 


Receives, recorda, atores and redis- 
tributes all enginsering data received 
by the Industrial Department for manu- 
facturing purposea. Davalopa routing 
folders, sasigns and records shop 








the Menufacturing Methods Divieion 

and the Engineering Depertoent regard- 
ing engineering chenges end/or design 
changes to facilitate manufacturing. 


accessory aumbera to tool arders and 
diaposes cf obsolete technical matarlal 
within the Industriel Depsrtaent. 
Reaponalble for the handling and re- 
cording of all classified data released 
to the manufacturing shops, 





MASTER SCHEDULING UNIT 263 












Provide» master scheduling on ап 
overall, long range basis at the pro- 
jact order level. Determines where 
new project orders may fit into the 
overall schedule. Develope produc- 
tion charts and progresa reports. 


SHOP SCHEDULING UNIT 264 


Provides detailed completion detea 
for each pert, sub-aaaembly aná major 
easembly to be produced aa outlined 
by master schedule. Maintalna atatis- 
ties concerning number of man hours 
losded, material available for produc- 
tian and performances date. Maintains 


CENTRAL RECORDS UNIT 274 


Maintaina record of availebility and 
source of esol part end aub-asaenmbly. 
Requiaitians from stock, snd follow- 
upa on flow of materials for Assembly. 





maniosad information by shop section 
for Machining Oivision and overall 
load for Tacling end Assechly Divi- 
alone. Jezuea all ahop ordera and 
provides compsrison of eotimato and 
actual coat of 8hch ahop order com- 
pleted for contral purposes, 





weiting to be placed in process of 
ganufactur®s, 





CHART NO. 2A(F) 








ASSEMBLY DIVISION 230 


Directs and ccordinstes the various 
actlvitiea of the Assembly Division 
including essembly, overheul and 
test of alectronic and mechanical 
fire oontrol equipments. Acts as 


a consultant On assembly techniques 
end problems. 


MACHINING DIVISION 220 


Oirects end coordinatea the varioua 
activities of the Machining Division 
including metal turning, fabricating, 
finishing end metal treatment tech- 
niques. Acts sa a consultant on 


special production processes, 


TOOLING DIVISION 240 


Directe and coordinates the various 
activities of the Tooling Division in- 
cluding tool and gege design, too) end 
8958 manufectura, tocl end cutter 
grinding, tocl end equipment control 
апд веі зерде of defective production 
materiel. Controls procurement, inven- 












FUNCTIONAL CHART 
of the 
Production Divisions 
Industrial Depertment 


Bureau of Ordnence 
0.5. Hevel Ordnence Plant 
Indisnapolis, Indiene 


tory, jesuenos, maintenance, eltarat- 
lona and obsolescence of ecceasories, 
emall plant facilities snd standerd 
tools. Acta es oonaultant on Bell tool 
end gsge problema, with the authority 
to determina whether tools shell be 
procured or station manufactured. Ras- 
ponsible for scrsening Methods' toc) 
requirements end recommeads simplificat- 
ion of manufacturing routings. 










a Sa PS u ——Ü' 
Approved; 2 7 Kn Tr. 
Title: ComBanding Offioer 


Date; 1 Jan, Chart No. 2 8 (F) 




























PLATING, PAINTING, ROTO-BURRING 
AND HEAT TREAT SHOP BRANCH 222 


Е ELECTRONICS BRANCH 2 AUTOMATICS AND MISCELLANEOUS 


Direots and coordinates tha acti- 
vities of three sections of the 
Electronics Branch in the assembly 
of electronic fire control instru- 
mente. 


TOOL DESIGN BRANCH 241 


Conceives and designe apecial tocla, 
diso, firturea, g8ges, mechine tocl, 
ecceseories, end e&meil piant faciii* 
tiea, 


TOOL ANO CAGE SROP ERANCH 242 


Febricates, medifies, and meinteins 
apsolal tocla, dies, fixtures, gages, 
machine tool eocesaorisa end email 
plent facilities. Febricates end 
asaenblea speci&i mechaniosl test 
equipment. 





Directs and coordinates the scti-= 
vities of the four sections of the 
Mechanical Branch in the essenbdly 
of gunalghts, bombsights, directora 








Fabricates precision parts on various Oireets the ectivities of the plating, 
types of Americen 4nd -Swiea auto- painting, roto-burring and heat treat 
matio screw machines fer use in fire shops. Processes include metel fine 
control instruments. Utilizes other ishing, heat treating, painting end 

standard machine tools Tor second the preparation of vnriouasa materiala 
operations. for the prevention of fungus ‘growths. 












And motors. 





LIGHT MACHINING SHOP BRANCH 223 SHEET METAL SHOP BRANCH 224 





TOOL ANO CUTTER GRINDING BRANCH 243 SHOP TOOL AND BQUIPHENT BRANCH 244 
Eatabliashes quantity levels, spacifi- 
cationa for precuremant and requesta 
procuremente, maintains inventory 
control and iesues standard tools and 
gegen, machine tool accessories, ama)l 
plant facilities, miscellaneous 
aupplies, materisle and shop equipmen 
Celibrates, cartifies and malotaina 
etenderd ga&ges And size control aquip- 
Reaponsible for storage and 
control of speciel tcocle. 










Fabricates precision gears, worms 
and parts of complicated design for 
use in fire control instruments end 
related eauinment, 


Fobricatas and reconditiona apeciol 
perishebie tooling. Perpetually 
regrinda 8nd resbarpena stenderd 
peristable tociing. 


Fabricates precision sheet metal 
assemblies used on fire control 
equipment. Assemblies include 
cases, chasala and wave guides. 
Processes include рав, electric end 
beli-arc welding, soldering (soft and 
silver}, punching, shearing, drawing 
end machining of all types of sheet 
metal. Other operations include 
fabrication of componenta using wire, 
plastics, rubber, cork, and paper 
gasket material. 































CUNS1CHT SECTION 231 DIRECTOR SECTION 232 













Assembles, repairs end modifies air 
end shipborne gunsights and sight 
systems. Assemblies include mechani- 
cel, electrical and optice) parts. 
Performs functional testa and calibra- 
tion of gunsights end sight ayatems 
in eccordence with ordnance and en- 
gineering specifications. Assembies, 
repairs end modifies test equipment 
used by the various services for test 
and calibration of fire contro] in- 
struments in the field. 


MOTOR SECTION 233 


Assembles, repairs and modifies all 
types of motors and aynchronous in- 
struments used in fire control 


mecnsniams. “Sasembies electrical 
and mechanical aub-588emblieasa and 
components for replecementa in the 
field on fire.control mechanisms, 





ASsembles all types of precision 
parts of s highly complex nature. 
Assemblies include mechanical and 
electricel parts uaed in fire con- 
trol inetruments, test devices and 
relative equipment. Performs func- 
tiona] teata snd celibration of 
mechenicel fire control instrumerts 
in 6ccordance with ordnance and en= 
gineering specifications. 





а BOMBSICHT SECTION 235 


Assembles, repaira and modifies sir 
borne fire control inatruments and 
systems. Assemblies include mecheni- 
cal, eleetricei and optical parts. 


Performs functional tests and calibra- 
tion of fire control instruments in 
accordance with ordnance snd engineer- 
ing specificationa. 





RADAR SECTION 234 


Assemblea and repairs components for 
radar and complete fire control 
systems. Performs functional testa 
and calibretion of electronic fire 
control instruments in accordance 
with ordnance and engineering apeci- 
fications. 


ELECTRICAL SECTION 236 


Aesembles and testa intricate 
electrical parts and componenta 
for complex electronic fire con- 
trol systems. Menufacturea trana- 
formers, toroidal coils, cables, 
apecial resistora and wire her- 
neases used in electronic fira 
control equipment. 


INSTRUMENT SECTION 237 


Assembles, repairs and modifies all 
S.A. electronic test equipment used 
for performing functional tests and 





calibration of fire control instru- 
ments. Repsirs and overhauls all 
electronic messuring and testing 
instruments. 











HEAVY MACHINING SHOP BRANCH 225 


Machines to precision tolerances com= 
plex castings sad experimental parts 


used in fire control instruments and 
related equipment. 





ial, parts and componehta rejected 
during the course of menufacture send 


easamblg. 








CHART NO. 2 RIP) 


ASSISTANT TO COMPTROLLER FOR INTERNAL REVIEW 





propriety of cbarges, 


BUDGET AND STATISTICS DIVISION 


Compiles the atation'a annuel budget; reoommends allocation of funda 
to departmante by progran; recommenda internal revisions thereof aa 
required, Hakea policy recommendationa to the Comptroller; preperea 
directives and instructions to asaure compliance with policies pro- 
Eulgafed by higher authority; coordinates and pregoribea the method 
of collecting and ων ae budget data, Reviews and analyzes raw 
budget estimates and juetifivationa submitted by department beada, 
Preparee performance reporta for use of the Commanding Officer, 
Comptroller and department heade in reviewing accuracy of forecaata 
aa compared to actual performance; .rendera apecial reporta ав re- 
quired, Reviews and analyzee expenditures of funda and recommenda 
budgetary action and adjustnente where deemad conducive to economi- 
cal administration, Collecta, analyzea and presenta atatiatical 
operating data to determine setimates to be used in connection with 
work to be performed in suoceeding fianal perioda and to provide 
eatimated coste to be used for budget and control purposes, Pro- 
peres atatiatioal reporte on fiaral operationa aa required by local 
management, the Bureau of Ordinance, anf other higher authority on 
fiacal mattere, Prepares graphic presentations of fiscal operations, 
Reviews and approvea all fiacal local forme in use in order to pre- 
sent fiacal data to managenant in an objective and concise manner, 
Receivea and aubmite propoenls to undertake additional workload, 
reguesta funda to support operationa not inoluded in the approved 
annual program,  Authorizee work by iesuing station job ordera and 


STATISTICS BRANCH 311 


Devises and auperviaea a eyatem of Internal accounting oontrola cover- 
ing review and examination of the integrity, propriety, effectivenesa 
and sdequeoy of the financial management and reporting program, 
ducts periodic reviev and examination of accounting end financial 
atetistical reporting at Raval Ordnanoe Plant, Indiannpolle, 
Conducts periodic revigwe, audite, and analyzes informal financial 
data of other departnenta. Conducta oontinuous internal audit of 
the Comptroller Department, Recommends remedial action to correct 
dcfeots, beaed on ita reviews and examinations, and reoommends changes 
1n proceduree and prectices to improve the effectiveness of accounting 
and atatiatical reporting operations. Advises the Comptroller on 
matters of organization gtaffing and adminiatretive procedure within 
the Comptroller Department, Coordinates preparation of, reviewe and 
Maintains Comptroller Department regulations, ordera and bulletins, 
and makes recomcendationa for changes thereto, Develops and auper- 
viees programa for checking labor and material diatribution to ineure 








COMPTROLLERS DEPARTMENT 300 


Developa, coordinstea and msintaina an integrated eyatem of staff aervicea in the 
financial management area that will provide the Coumanding Officer the fantual 
Gata essential for effecting management control, Implementa and aúminiatera the 
DN operatione under NIF (Working Capital Fund) as authorized by 
Section 405, Public Law 216 - Blat Congreas, and ia directly reeponeible for 
budgeting, accounting, atatietical reporting, internal accounting control, and 


303 for the edminietrative organizational etructura managerial proceduree relating 


to auch reaponalbllities within the Naval Ordnance Plant, Indianapolie.. Directa 
the compilation of data for, and formlates the atation's budget, coordinating 
Finaneial and Manpower Controle and translates the Bureau of Ordnance'sa Planned 
Budget Estimatea into local programa for production, engineering, researoh, 
development and associated support projeata, Conducta liaison between tha eta- 
tion and the Bureau of Ordnance on all financial mattere and analyzee and 
deterninee where finencial adjuatpenta may be required, Ia responsible for 

the aúminiatration, ellocation ana proper əxpənditurea of all Project Ordars, 
Allotments and Work Authorizationa assigning funde to the atation, Will eatab- 
lish and maintain a Job Order ayatem to oontrol all direct caste under NIF, 
Will coordinate and submit all propouels for work, cost seatimatea and schadules, 
Developa accounting procedures to implement financial policiea and directivea 
promulgated by the Chief of the Bureau of Ordnance and other higher authority, 
16 Peaponsible for the cperation of overall fiscal, accounting and diaburaing 
operations and for the appropriate integration and coordination of the various 
aspecta of the finoncial management program. Devises and coordinates prepare- 
tion of and analyses atatistical reporta of the fiacal operationa in order to 
properly advise management in ilte effort to improve afficleney and economy of 
operation, la reaponeible for internal revlew of accounting and budgeting, 
Will maintain atatietical reporta, charte and grapha on progress of workload 
and finanoea for the atation. Performe other agelgned adoiniatroative duties 
se deterained by the Comptroller 






Con- 
















ACCOUNTING AND DISBURSING DIVISION 320 


Makeg recomsendatione to the Comptroller concerning accounting and 
diabureing matters; vrepares directives and instructiona to asaure 
compliance with policies promulgated by higher authority, Supervises 
double-entry accounting recorda maintained on an accrual basia, 
Directa the preparation of annual, montbly and interin consercial- 
type financlal reporta for local use and for submienion to proper 
authority, Supervieca the maintenance of civilian pay recorda and 

ie reaponeible for payroll preaparationa, Direote cost accounting 
operations; maintaine required accounting recorda including recorda 
cf obligations and expenditurea egainet allotmenta and project 
ordera, Superviaes the maintenance of Plant Account recorda and 
setorea material ledgere and recorda; renders all property returna, 
Coordinates audit and payment of civil and military payrolia and 
public vouchere. Coordinates the preperation and eubmiesion of 
dinbureing reporte and returna, Preparee and accomplishea billinge 
for work performed,  Superviees preparation, audit and payment of 
travel olaine See Chart 5 A 1(F 
















ASSISTANT TO THE COMPTROLLER FOR DISBURSING 302 


Reaponaible for aesigned disbureing functions ae outlined in the Navy 
Comptroller Manual ,Volume Ч. Performa other specially uagigned duties 


Se determined by the Commanding Officer. 





MACNINE ACCOUNTING DIVISION 330 


Devisea methode for the compilation of reporta, atatementa and other 
etatiatioal ánta for reproduction on tabulating equipment, Deviaes 
forme and developa local procedures to asaure accurate and timely 
reporting, Procesasas punched pardo on tabuleting equipment to pro- 
duce payrolle, chaoka and accounting reports,  Accumulatea by EAM 
operationa detail recorda of material and labor expenditurea, Sum- 
marizes detail material and labor expenditures by account and job 
order, and tebulatee for adainistrative, budget and accounting pur- 
posea, Preparea tabulated atatistical and financial reporta as 
required, Applies overhead and leave costa to job ordera, Prepares 
and maintaine interchangeability of parte liata of Aviation Fire 
Control Equipment for the Bureau of Ordnance, Furniches EAM services 
to the Production Departaent for material and apare parta lietinga on 
Job Orders, Furnlabes Claas Accountability EAM runs for the Supply 
Department, Purniahes Work Neasurement data from labor distribution 
carda. Preparea other apeolal atatistioal reporta and tabulationa 
for other departaente aa required, 





SPECIAL SERVICES BRANCH 


HACHINE ACCOUNTING BRANCR 331 


FUNSTACHAL CHAAT 
cf the 
Coaptroller бераг: 2•пї 


Bureau of Ordinance 
U.S.Naval Ordnance Plant 
Indianapolie, Inúlana 


Agproved: иен LAE (APT sa 
Title: Commanding Officer 


| 
Date: l1 January}?56] Chart Но, 3 (5) 


332 


supporting documanta, 
BUDGET BRANCH 312 


interprete Bureau of Ordnance budgetary directives into loral 
forme and pracedurea; developa techniques and standards for 
preparation of locel budgst and coordinates raqueata for 
funda and personnel from all departments; coordinates proa- 
entation of the producing departmenta coat eatimates on pro- 
ductive work pragrans; reviewa end analyzes expenditures of 
funds and reoconmends budgetary action and adjuetmenta where 
deened conducive to economical administration; prepares 
analytical reporte which show detailed measurement of achieve 
ment agsinet planned requirementa and recouaenda remedial 
action for controllable deviatione; receives fund authoriza- 
; and 1aeuea atation job ordera applicable thereto, 


BUDGET AND R&POHTS SECTIOR 


Requeats budget estinatea of funda and personnel 
requirad for planned operetiona. Reviewe and 
anelyzea raw budget estimstes and justifications 
received. Prepares annual, quarterly and 
special budget and performance reporta re- 









Prepares atatistical røporta on fiacal operatione ae required 
by local management, the Bursau of Oréannoe, and other higher 
authority on fiscal matters; prepares graphic presentations 
of fiacal operations; reviews and approvea all fiscal looal 
forme іп usa in order to present fiecal date to manngement іп 
an objective and conclee manner; operates a fiecal reporta 
control program in coordination with the Navy Reporta Control 
Program, te seaure that reporte are esaential ín terms of 
actual usege and that unnecessary, duplicating, erronsous or 
mieleading reporting is prevented or corrected; operates 8 
fiecal work mesaurenent program in coordination with otbar 
ta of NOP Indiana 













































flectíng Revy Induatriel Fund and Appropriation 
Accouating, fineacial and manpower date for 
submiselon to tbe Bureau cf Ordnance, tbe 
Commanding Officer and other echeloas of mane- 
gement. 





all Job Orders from inveptio 





Mainteias re- 


WORK AUTHORIZATIOR SECTIOR 


Кесвітва fund suthorizstiona and maintaina 
files and records of funds beld by the station. 
Prepares, distributes and msinteina fílos of 
all etetion Job Orders, Katimsates of Man-Houra 
and Costs, Induatrial Department Schedules, and 
supporting documents. Maiateins coatrel 
eccounts of fund sauthorizatloas and allocations 
thereof to station Job Order». 
corde of fuad eauthorizetion deficiencies and/or 
excesses. Melotains complete working files on 














Maintains payroll master file, Prepares civilian payrolla, 
checks, eorninga atatementa, F.I.C.A. and retirement aum- 
marica, ®arolnge aummarieo, W-2 withholding tax forma, 
eervice racords, clock cards, job carda, Maintaina records 
on checka written other than card checke, and reconcilea ta 


treasury atatenente, Haintaina maater files on job ordera; 
prepares reporta on labor distribution, material coat, 
public voucher expenditurec: applies overhead; furnishes 
data for Job order atotue, budget analyeia, Plant Account, 
Clasa Accountability, Storea Returna. Maintains controls 
on the abore, 





Maintaina employee personnel master file, compilea retentlon 
regiatera, epeoial peraonnel reports, Preparea peraonnel 
listinga for security, and aick bay, Maintains employee 
sddrees file, preparea hourly and annum rate liatinga for 
Publio Works, Compilea average hourly ratea by coat center 
when required,  Preparea and maintaina interohangeability 

of parta lista of aviation fire control equipment for the 
Bureau of Ordnance, Furnishea EAM aervices to the Prpduo- 
tlon Department for material and apare parta lietinga on Job 
ordera, Prepares report of hours by function for Work 
MBaeuroument Report. Preparee other apecial atatietical 
reporta and tabulations for other deparinents ав required, 










Chart No. 3 (F) 





PUNCTIONAL CHART 
QUALITY DEPARTMENT 400 OF THE 
QUALITY DEPARTERT 


The Quality Depertment has the respansihllity for the formulation of policiea and the direction 
of inapeotion and teat, and Quality Control functione for the interpretation and enforcement 

of quality standards for all production materiale procured, processed and shipped by the Naval 
Ordnance Plant. Aduinistere supervisory and liaison taska incident to quality phaeee of NOPI 
subcontracts and certain BuOrd contrncta. Establishes the quality atendarde for thie etation 


Bureau of Orcna&nce 
0. S. Naval Ordnance Plant 
through maintenance of primary electrical, welght, pressures, temperature, tioe and dimensional Indlanaoalis. Indians 
etondarde, and by controlled calibration of measuring instruments,  Counsels with, and aselete poroved: 
other department heads in coordinating atation policies and procedures, and acte in an advisory и Se 
cepecity to the Commanding Officer on cattera pertaining to quality and atation adninlatration title: Commanding Officer 


problema. 
Date: 1 Jan 1956 Chart No. NH (F) 





INSPECTION DIVISION 120 


Direct the overall Inspac- 
tion program at NOPI, tech- 
nically &nd sáminiatratively, 
to insure compliance with 
gpecificatione and workran- 
ehip requlremente on all pur- 
chaeed material and equipment 
and locally produced Ordnance 
Fire Control Equipment. 

Provide aasletance to Ое- 
pertment Nead relative to 
technical and administrative 
departoental policies and 
general inspection, methods 
end quelity mattere, 


QUALITY CONTROL DIVISION 410 


3tudiea, anelyees and initiates corrective action for any problema 
which directly or indirectly affect the quelity of products manuf- 
aotured by, or for, Navel Ordnance Plant, Indianapolis. Performe 
field eupervieion and liaison tagk's incident to administration of 
Quality phages of NOPI eubcontracte and certain of BuOrd contracta. 
Approves or denies walvers on subetendard material manufactured by 
contracta. Prepares and disseminates NAVORD 0CD'g for Bureau and 
NOPI use. Furníshes etetistical counsel for plant, BuOrd, and 
vendors. Develope and eatablishes techniques, statistical and 
otherwise, -renuired to maintain control of quality of material 
purchased, processed, and ehipped by this etetion, Formulatea and 
initiates programs for training of perannnel in the uae of etatia- 
tical methods of product quality control. Establishes the quality 
atandarde for this atation through maintenence of primary electrical, 
weight, preseure, tempereture, time, and dimensional etandarde, and 
by controlled calibration of measuring inetruaents, Evaluates 
material on Bu0rd contracte and/appropriate action. Evalustes and 


paipteine cognizance o¥er A material returned from field, 
erformg quality assurance function at NOPI, including BuOrd stock. 















FYIRLD ADMINISTRATION 410-A 


Co-ordinstea pbases nf field inepection sdmin 
tretloa of Budrd cnatracts and NOPI sub-contraota 
related to: a. Kaintaining in ourrent stetus 

files of interim inspection inetructiona and/or 
tentetive or final NAVORD OCO's furnisbad to field 
activities. b. (Handling) requests from oontrec 
ors for waivera on subetendard material. с. (Соп 
ducting) treining progrens covering quality coo- 
trol end lospectioa policies and procedures for 
Navel and civilien personnel fron fleld activities 
d. Baviewing, anelyzing, and evaluating of ell 
reporte from field ectivities. Prepares and 

forwards periodic summary progress reports to 
Bureau of Ordnance. 
























MANUFACTURINO 
INSPECTION BRANCH  !20-A 


Acceptance inepection and 
test of all products pur- 
chased &nd processed by the 


STATISTICS BRANCH 412 


Designe stetistiaelly sound, aconomically reasoneble ex- 
perimeota in the interest of product quality. Purniehes 


FINAL ACCEPTANCE INSPECTION 


Pineal acceptance inspection 
end test, of esch unit of 
product, eesembly or aub- 


QUALITY SPECIFICATIONS BRANCH 411 


Preperes, reviews, adite, rewrites, and disseminates Катога 
OCD’s for use in the acceptenca of alactrical and/or mecb- 


QUALITY ASSURANCE BRANCH 


Evslusatas msterial on BuOrd 
enatrecta and lnitistes 
eppropriete action. Eval- 


Procur iateins, designa, 
and rapeirs atation primsry 
standards. Controls cal- 






Naval Ordnance Plant to 
determine their compliance 
with specifications relative 
to their physical, chemical, 
functional, workmanship, and 
service condition require- 
mente. 

Quelified producte evalua- 
tion of prospective con- 
tractors’ material and ee~ 
tebliehaent and maintenance 
of vendor’s qualified pro- 
ducts list, 

Evaluation of second 
source contracted Pire Con- 
trol Equipment aseigned to 
МОРІ cognizance by BuOrd, 

Provide training and tecb- 
nical guidance of Field In- 
Bpentore of Naval Material 
aesigned such contracte ty 
tbe Bureau of Ordnance, 


Ses Chart 4Λλλ(Ρ) 



























assembly produced by tbe 
Naval Ordnance Plant to sst- 
lafy an "end item" require- 
mant on a project order re- 
quest. Esteblieh Inepection 
flow charte in conformance 
with specification character- 
latices and manufacturing pro- 
cedures on producte produced 
by Neval Ordnance Plant, Ind- 
lanapolis, 


See Chart No.NAlA{F) 








ibration of measuring in- 
atrumsata meeting the crit- 
erion of plant property, 
Claas 3. Provides consulting 
service on measuraments and 
instrumentetion problena. 


Makes aquipment available for 
use nf Production and otber 
dapartmente. Stores, 1888853, 
inventories, and controla 
procuremant nf general 
purpose measuring equipment. 








HEASUREMENT STANDARDS 
SECTIO! 


Procures, maintains, and re- 
pairs station primary 
standards. 

Provides consuiting service 
on measurement and instrn- 
mentation problems. 

Designs special purpose 
measuring equipment. 


INSTRUMENT CALIBRAT1ON 
SECTION 


Calibrates general pur pose 
aeasuring equipment. 

Stores, issues, inventories, 
and controls procurement of 
general purpose measuring 
equipment. 








atetietical counsel for plant, Bureau of Ordnance and 
vendors. Inavestigatea, develops, and applies both sew 


end established stetiatical techniques. 
procedures and resulta. 
tetioa, training programs, etc. 


Anelyzes teat 
Asaleta in atatisticeal presen- 
Direote and controls 


sampling inspection procedures for ell plant materiel - 


purchesad, manufactured, ato. 


Diracts and maintains con- 


trol charting operetions and accoalated petrol inspection, 


summary cherts, etc., for all plent materiels. 


Purnishes 


depertmentel counsel regarding sampling and/or control 


cherting techniques and procedures. 
sampling techniques. 


Supervises apecial 
Preecribes location of lnəpeotlon 


for purobused material, e.g., at NOPI, at point of supply, 
etc. Provides liaison with field inapection service 
pertinent to inspeotion and sampling techniques and re- 
sults. Preperes periodio raporta covering various eapecta 
of lnapection, production, disposition, eto. 
typing facilitias for the Quality Cobtrol Divialoa, e.g., 
walvara, eource inspection lattera, aurvaillance raporta, 


eto, 


STATISTICAL METHODS SECTION 


Designs stevie tical iy sound, 
economically reasonable 
experiments in tha interest 
of product quality. 
Investigates, develops, and 
applies both new and estib- 
lished statistical tech- 
niques. Analyzes test pro- 
cedures and resuits. Assists 
in statistical presentation; 
training programs, etc. 





ACCEPTANCE PROCEDURES SECTICN 


Directs and controls samplirg 


plant materials. 

Furnishes dapartmentalcounsel 
regarding sampling and/or 
control charting techniques 
and proceduras. 

Supervisas special sampling 
techniqucs. Prescribes loca- 
tion of inspection for pur- 
chased material, e.g., at 
NOPI, at point of supply;etc. 
Provides liaison with field 
inspection servica pertinent 
to inspection and sampling 
techniques and resuits. 





Furnishes 


DATA PEDUCTION SECTION 


Offera depertmental comput- 
ing services. 

Maintains histories and 
records from inspection re- 
sults. 

Prepares periodic reports 
covering various aspects nf 
inspection, production, dis- 
position, etc. Furnishea typ 
ing facilitiea for the Qual- 
ity Control Diviesíon,e.g., 
walvers,aourca іпересёіоп 
letters ‚aurvelllance reporte 
etc. 














anical perta, aub-essamblies, asaamblias, ennponenta and 
syatems of ordnance fire control equipmant manufactured 
and/or procured by NOPI. Recommeada approval or denial 

of walvars for aub-standerd parts, Sub-assenblies, aseen- 
blies, conponeata and aystema comprisiog items of fire 
oontrol ordnence manufectured by end for NOPI, and when 
spacified by Buord, for contractors and/or government 
inspectors concerned with the manufacture and/or acuept- 
eüce lospectinn of aircraft fire coatrpnl equipment procured 
directly by Bu0rd. Bateblistea end/or interpreta standarde 
of quelity for visual inspection characteristics. Conducta 
lavestigstiona of sbanrmelly high aumbera of rejections 

ia machining end asseably divisiona for purposes of de- 
termining causes, ellocating of responelbility enad recom- 


nending correative ectino. 


WAIVERS AND INVCSTIGATICNS 


Hecommends approval or denial 
of walvers for substandard 
parts, sub-assamblies, assen- 
blies, components and systems 
comprising items of fire con- 
trol ordnance manufactured by 
and for NOPI, and, when speci 
fled by BuOrd, forcontractora 
and/or government inspectora 
concerned with the manufac- 
ture and/or acceptanca in- 
spection of aircraft fire co 
trol equipment procured dil~ 
rectly by Buörd. Establishes 
and/or interprets standards 
of quality for visual inspec- 
tion characteristics. 
Conducts - for purposes of 
determining causes, allocat- 
ing rasponsibility and rec- 
ommending corrective action - 
investigations of abnormally 
high numbers of rejections i 
machining and assembly 
divisions. 








QUALITY STANDARCS SECTICN 


Prepares, reviews, edits, re 
writes, and disseminates 
NAVORD OCO's for use 1n the 
acceptance of electrical and 
or mechanical parts, sub- 
assemblies, assemblies, 
components, and systems of 
ordnance tire control aquip- 
ment manufactured and/or 
procured by НОРІ. 


uates and maínteins cng- 
nízance over material re- 
turned from the field es 
defective. Investigates 
Causes of field feilure, and 
raconmeads corrective and 
preventive action. Corrai- 
ates fTleld usege information 
with production processes, 
Maintains surveillance 

of materiel in Burd stock, 
Verifies the nacessity of, 
and, where oecessery, issues 
orders for re-inspection of 
nsterial io stores. Con- 
ducts special quality eral- 
uation atudles. Performs a 
quelity audit of all materia 
manufactured and inapectad 
at NOPI. Eveluataa peckag- 
ing methoda and estimatea 
their effective life. Ba- 
tsblishas iaspectlon per- 
formence reting and ovar-811 
quality indices. 





Chart No. 4{P) 
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Control Division 640 


Material Division 650 






FUNCTIONAL CHART 
ef sll 
Brenches of 
Control and Meterilei Divisions 

Supply Oepartment 








Bureau of Ordnance 
U.5.Nevoi Ordnancs Plent 
Indiesspolis, Indiene 











Approred; 


Саг ён: 
Title: Co ing Officer 





RECEIPT CONTROL BRANCH 642 STOCK CONTROL BRANCH 644 


Completes receipt documents. Maintains contract 
requisitions, and order files. Pollows up on 
requeste to insure delivery of material. Audits 
end assembles documents for forwarding to wouch- 
ering activity for preparation and payment of 
public vouchers. 


PROCUREMENT BRANCS 641 


The Procurement Brench procures material and 
services in accordance with existing regulations 
and instructions. 


| TRAFFIC BRARCH - 652 | 


Hecelves and checks sll in- 
cening material and delivers 
te proper dastinetion. Pra- 
serves and packs material for 
shipment sad atorage. Arren- 
ges for shipment cf materiel 
by commercial sod governue nt 
Conveysoce. Arranges fer 
Sülpoent of household effacta 
includiog packing, cratíng, 
etc. of suthorized personnel 
end maintelne necessery re- 
corda pertsining thereto. 


STORAGE BBRARCH 654 





ISSUE CONTROL BRAMCH 643 


Plana, processes and schedules flow of all 
1заџе documents, Purnishes delivery informa- 
tion to requisitioness and requests received 
from other ectivities. Screens material 
requests for accuracy and completeness. Main- 
tains "Stub Registry". Establishes sod fellows 
up on estsblished schedules. Accempliates 
shipment orders. Expedites delivery from the 
production line. Bilis, collecta, and main- 
taina records of caeh sales to other government 
departments, foreign gowernments, private 
purties and foreign vesaels of war, including 
custody of payments until released (ο 


LABOR & SQUIPUENT BRANCH -651 


Coordinates requirenente for, 
mekes saalgnmenta of, aod 
controle the dístribution of 
isber snd equipnent. Aselgos 
transportation end nateriel 
handling equippent for use 
within the Supply Depertment, 



























Melotaina the availebility in store of ell 

itema of atock in accordance with cognizent 
Buresu reguistions. Meintaine stock records. 
Determines action to be taken cn request pepere. 
Initiates action for the redispesition or die- 
posal of axoess, obaolate or deteriorated stook. 
































































































Supervises ah 
the sersp yard. 













































































INSPECTION REPORT SECTIOR 


Prepares and/or Basrmbles, 
records and distributes in- 
apection reporta. Prepares, 
records end distributes 
rejection reports, Accom- 
Plishea iocomtog hills of 
lading, except billa af 
ladiog covering household 
goods, and shipment orders. 
Initiates ection covering 
incoming eateriel lost, or 
damaged іп transit. 


Procures esterial in epen 
market by purchase orders 
end contracts. 


Msinteins follow-up and er- 
pediting eoticn to insure 
delivery of material by re- 
quired dete. Maintaios 
active and completed con- 
trect, order and requisition 
files. Matonea dealers' 
hills (ether than those 
Peyable by the NIF Oisbura- 
ing Officer) with accompli eb- 
ed inspection pepera and 
eseembles and forwards them 
to voucheriag activity for 
Preperation and payment of 
publio vouchers; forwards 
s&coomplished inspection 
Papers covering materiale 
and services payable by the 
NIF Diebursing Officer to 
Comptroller. Valnteine re- 
ceiving journel. 



















































BUYIBO UNIT 


Maintains iiet or bidders, 
list of approwed material 
and list of ineligible sup- 
pliere. Selects suppliers, 
negotietes prices and con- 
tract terms. Opens and 
records bids and awards con- 
tracte, Maintains vendor's 
cataloga and other informa- 
tion relating to sources of 
materisls and services. 
Prepares order end contract 
amendments and modifications 
Issues termination notices 
and arranges for contract 
settlenenta. 

















CONTRAOT AND ORDER 
PREPARATIOR ONIT 










no changes or alteraticos 
have been aude by contractors 













REQUISITIOS AND ORDER S&CTIOR 


Screeoa requisitlons and de- 
termines method ef procure- 
ment. Prepares requisitions 
for material from gavermmant 
sources. Places orders for 
materiel and services under 
open-end and running term 
contract files, 









g 
and their progress through 
procurement. 


Meintains 


tract snd purchase order oum- 
bera; and answers statua 
inquiries on requisitions. 
Provides duplicating services 
for Purchese Unit. Dietri- 
butes purchase documente. 


BID PREPARATIOS UNIT 


Drafta, types and maita fayi 
tatlona and bids. Furnlahes 
specifications and drawings 
to contrectors and prospec- 
tive suppliers. 








the Diaburaing Officer. 


ORDNANCE STORES STOCK SECTION 





Maintaios etoch record cards, 
whith includes the recording 
ef ell receipte, expected re- 
ceipts, issues, ohligationa, 
and densode. Prepares neg 
stock cards for additionsi 
items. Scresaa for evajle- 
bility of stock. Maintains 
proper ateck levels. Ini- 
tl&tes stock repleoiebment 
action. Prepares neceesery 
stock replenishment reporta 
ss well as all other reguler 
and special stock reporte. 
Recommends substitutions of 
material. Maintains catalog 
of Нату material, conversion 
and cross reference lists, 
Determines ection to be taken 
on requisitions. 

























OENERAL STORES STOCK SECTIOE 


which ineludes the recording 
of ell receipts, expected re- 
coipts, issues, obligations, 
and demands, Prepares пет 
Stock cards for additional 
items. Screena for eveila- 
bility ef stock. Maintains 
proper stock levels, Ini- 
tiates stock replenishment 
actigo. Prepares песеззагу 
stock replenishment reporta 
ae moll ae $11 other regular 
and speciel stock reporta, 
Recommends substitutions of 
material. Malntelan catelog 
of Ravy material, convereion 
and cross reference lista. 
Determines action to be taken 
on requisitions. 


BAH STOCK STORES SECTION 


alntaina stock record carda, 
which includes the recording 
ef all receipta, expected ree 
ooipts, fesues, obligetions, 
and demands. Prepares news 
stock cards for additionel 
items. Soresaa for avsila- 
bility of stock. Maintains 
proper stock levels. Ini- 
tietes stock replenishment 
action.  Prepares necessary 
etock replenishment reporte 
88 well as ail othar reguler 
&nd special stocM reporte. 
Recommends substitutions of 
material. Maintains cetelog 
of Navy materiel, conversion 
and cross reference liste. 
Determines action to he taken 
on requisitions. 









































































































HUR CONTROLLED STORES 
STOCK SECTIOE 


f@inteins stock record carde, 
which includee the recording 
of all receipts, expected re- 
ceipts, issues, obligations, 
end demande.  Prepares nos 
atock curda for additional 
items. Screena for availe= 
bility of stock, Maintelos 
proper stock levels. Ini- 
tistes stock replenisahment 
action,  Preperes necoasarg 
etock repleniahment reporte 
as «ell as all other regular 
end special stock reports. 
Recommends subatitutions of 
eaterial. Msintains catalog 
оГ Нету materiel, corersica 
and crosa reference liats. 
Determines action to be taken 
on requisitions, 


PLECTRONIC STORES STOCK 
SE OR 


Meintaios stoch record cards, 
which includes the recording 
of all recelpts, expected re 
celpts, lasuos, obligations, 
and demands.  Preperes nem 
stock cards for additional 
items. Screene fer availa- 
bility of steck. Mainteins 
proper stook levels, Inir 
tiates stock replenistment 
ection. Prepares necessery 
atoch replenishment reporte 
as well as all other regular 
am special etock reports, 
Recommende eubstitutions of 
material. Maintains catelog 
ог Кету material, conrereien 
and cross reference lists, 
Determines action to be teken 
ob raquiaitions. 








































































































EXCESS MATERIAL SECTIOS 


DM S ALLOTMENT CONTROL 
JECTIOB 


Estimate and request allot- 

bent ef controlled materials, 
méintains records and grants 
Blilotments to consumers 









Processes surveys and ini- 
tiates disposel ection, and 
maintains necessary records 
thereon; arranges for dispe~ 
sition of stendard and nen- 
standard material in secord- 
апсе with existing direc- 
tives. 





























lso srrangea for etorage of 
household effects as required 





RECRIVING 4 SHIPPING SECTIORS 


Receives and checks ail ion- 
coming meteriels; segregates 
and forwards material to р 
per deotinetion; and mgin- 
telns necessary records per- 
taining thereto. Makes nece 
93887 y errangementa for the 
shipment of materíal by 
Commercial carriers and gov- 
ernment conveyance. Fre- 
pares government bills of 
lading. Institutes tracers 
on sblpments to insure de- 
livery to proper consignee, 
Maíntelns DOSCOABaAry recorda 
relating to shipment of 
material, 

























PACKING & PRESERVATION SEQ 


Preserves, packages and 
Packs material as required 
for domestic and oversees 
shipment or storage. 








|__ wwTŠ 


Makes local delivery of 
materiel received and makes 
delivery of material from 
the store room to fill plant 
Fequisitiona, 


















Melotein proper aterage and 
Cero of material, Receives 
into estore, stores end 
issues material. 


BAR STOCK STORES SECTIOR 


Malotais Proper etorage and 
oaro of meterial, Secelves 

loto atore, Stores and lesues 
@ateriel, 









OUTSIDE STORACE SECTIOR 
OF AND COVERED 
Reoelves, maintains preper 
storage for ail Tiurmable, 
petroleum, lumber, castings 
Bod forglogs, technical 
itenís awsiting repelr, end 
bulk CSSO {tema sxcluding 
bar stock and iesuee same. 

















ORDRANCH AND ELECTRONIC 
МІНЕ ΜΗ, m UR 
Maintain proper storage and 
care of material. Receives 
into store, stores and lasuas 
asterial, 







SALYACE AND SCRAP SECTIOR 


Operetea the scrap yard. 
Prepares all асгер, salvage 
and surveyed material for 

disposel, 










BUREAU CONTROLLED 
hi et SRC TTOR AENEA 
Malntein proper Storage and 
caro of material. Recelveg 
into store, stores and 
issues material. 










Chart No. ба} (Р) 





RECORDS end PILE SECTION 


Maintsins records snd files 
of SuOrd drawings.  Cootrols 
official distribution of 

drawings and revisions. 







ENGINSERING TECHNICAL 
LETTERS UNIT 


Providea typing, clerical, 
and dietribution eerviceg to 
the Engineering Departıent 
іп connection with tha lesu- 
ance of Engineering Techni- 
cal Lettera end Authorized 
Deviatione, 





RECORDS & REPRODUCTICN 
BRARCH 921 


Provides staff and facilities 
for storing anc controlling 
dietribution of all Duord 
Record Drawings in custody of 
this station. 





REPRODUCTION SECTION 


Provides reproduction serv 
ices for making copies of 
drurings, tracings or docu- 
ments by Slack and White, 
blueprint, vandyke, photo- 
11th end photostat pracesses 


ENCINEERINO SERVICES DIVISION 910 





station, 


ball besrinze. 
roduced at thia etation, 


Provide cervioes used hy other engineering divisions, other depart- 
ments of the station and the Bureau of Orádnanoe. The division alec 
is oognizent of gpaoíial projeota., 

Prepares technical publications for equipment processed at thia 


Provides materiale engineering eerwioes for the department, 

Plane, preparos and gaintains etandarie on design, drafting, ehop 
practice and prooeaeing for the atation, 

Perforne evaluation of commerolal componenta, reviews epecifica- 
tions on drawings and maintains filbs of approved aomaeroial oom- 
ponants, and the usage of euch Items, 

Provides technical aervices and does researoh on preservation of 
equipment and deaign and apeaification of paokoging for all 1teas 
procesaced at this station, 

Mainteine adequate photographic, photo-procese snd reproduction 
facilities for the station, 

Provides aodel chop servicee for the Engineering Department and 
Opsrstea experimental caetíng 

Maintaing reoords and files of a 
the atation, Controle Issue of drawinge end revielona, 
Provides a technical staff far aontrolli 


laboratory. 
12 drawings under cognizanos of 


ng use and heniling of 


Providee fleld engineering servioee to eupport ardnance equipaent 



























KODEL SBOP BRANCA 912 









PHOTOGRAPHIC SECTICH 


Provides complete photograph- 
ic sarvice for the atation, 
including public relstiona 
pictures, pictures for tech- 
nicas] illustrations, color 
photographa for special atud- 


les, process pbotography 
(name plutes, silk screens, 
etched circuits, etc.) and 
photographic laboratory serv- 
ices. 





NGINEERING CHANGE ORDER 
URIT 


rovidee typing, olerical 
services to the Earineering 
Department in connection with 
the 1esucnce of Engineering 
Chance Orders and Liete cd 
Drawings. 









Responsible for providing 
complete model making facili- 
ties in the Engineering De- 
Pe ricates proto- 
type of newly designed or 
modified equipment. 
experimentel parts and models 
from sketches or inetructions 
from engineers, 
Shop maintsins a tool crib 
stocked with hand tools and 
precision neesuring instru- 
wenta to service angineering 
A Bmall stock 

of rar materials and harc- 
ware items is aiso msintained 
for use of engineers. 


Partoent. 


Makes 


The Model 


work shops. 



















BEARINGS AND PLASTICS 
LUN 

Assiets in the epeecification 
testing, and handling of 
anti-friction be:rings. Act 
as conaultante on aprlica- 
tione of olastice, paints, 
adhesivee, rubbers, and lub- 


ricante, Maneges apecial 
projecte concerning these 
Probleme. 


COMPONENTS SECTION 


Responsible for maintaining 
liata of standardized sad 
preferred commereial compon- 
ent items. Assists design- 
ers in selection of compon- 
ente and writing of sdsquate 
specifications. Act as con- 
sultents on design problema 
involving vibration or shock 
and assist engio¢era in con- 
ducting snock and vibration 
testing. 















ENGINEERING DEPARTMENT 








The Engineering Department is ahorged with the responelbility for the: 

Development and design of airborve and other fire control gear inoluding 
radar, and the praparatioa and release of technical information, 

Teohnaiosl direotion and service in the phases of manufacture, test packag- 
ing, installation, operation, maintenance and overhaul of fire control equip- 
sent, ineluding re&dar and other aaeociated gear. 
re asaccilated technical information 


FUNCTIONAL DESIGN DIV, 920 
See Chart No, 9A 






LS 





& STANDARDS 


MATERIA 
AH м: 





coordinating group on prob- 
lems of specification and 
application of materials, 
preparetion of design and 
ehop atardarde and control of 
anti-friction bearings. 





CASTINGS SECTION 


Acte ae consultante on the 
design procurement and 
acceptance of parta, molding 
forging or any method of 
cseting. Operates an exper- 
imental inveetzent casting 
laboratory to develop and 
produce prototype modela of 
aucn castings. 





METALLURGICAL SECTION 


Asaiate in the selection, 
use, spacificatian and treat 
ment of all types of metalli 
materials. Adviseg on oll 

probleme encountered in the 

mcochining and fabrication of 
metalas including heat treat- 
ment, forming, and welding. 











STANDARDS SECTION 









Preperes HOPI Standards to 
promote uniformity of prac- 
tice in design and praduc- 
tion functione at thla ata- 
tlon. interprets Sureau of 
Ordnsnce Inatructions and 
specifications for coordina- 
tion with station standsrde. 
Provides conaulting services 
on any problem relative to 
application of standards. 











PACKAGING & PRESERVATION 
SECTION 


Prepares inetructione and 
specifications Tor all typea 
of packaging and packlng re- 
quired to protect equipment 
handled at thie atation. 


Conducte speciel atudies of 
packaging and preservation 
problems. 













PROQUCT DESIGN DIVISION 930 
See Chart No.gA(F) 


PRODUCTION ENOINEERINO DIV, 
940 See Chart No.9A(F) 


PUBLICATIONS BRANCH 914 





WRITING SECTION #1 


Gathera information, writes 
the text and determines the 
illuetratione for technical 
publicatione, Writers work 
with eng ‘neering design 


groups to devçelop informa- 
tion required (or the tech- 
nical books, 


CONTRACTS SECTION 


Providee technical direction 
for contracting of publica- 
tione writing which cannot 
be performed at thie atation 
because of manpower short- 
age. 


Prepares technical publica- 
tions used to describe the 
theory, inatallation, opera- 
tion, maintenance, and over- 
beul of fire control equip- 
ment manufactured at this 
station. Also prepares Ore- 
nance Specifications aod 
testing instructions. 












WRITINO SECTION #2 


Have functiona identical 
with Seotian #1. Each 

ie headed by a aupervising 
editor and staffed with 
writers. 


ILLUSTRATING SECTION 


Prepares Original artwork 
for pictorial echematice, 
sectional views, exploded 
aeeemblies, etc,, used to 
filuatrate the texte of tech 
nical books, 








FIELD SEYVICP BRANCH 915 







Responsible for providing 
field sngineering services 
for instruments des!gned, 
manufactured or overhauled 
st this station. Provides 
services ineluding inatruc- 
tion of service personnel, 
adjustment, sand modification 
of systems. Investigates 
equipment failures and col- 
lects information necessary 
for correction. Roviews de- 
signs of equipment and asso- 
ciated test gear end makes 
recommendationa for improve- 
ments based on field eaper- 
lence. Collaborates with 
the publication groups to 
insure that technical books 
meet field needs. 


WRITING SECTION # 3 















Have functiona ldenticel 
with Section #1, Each ig 
headed by a supervieing 
editor and staffed with 
writera, 





WRITING SECTION # à 


Have funotions identioal 
with Section # 1, Eaoh ie 
headed by a superrliaing 
editor and etaffed with 
writera, 














FUNCTIONAL CHART 
or the 
Engineering Gepartment 


Buresu of Ordnance 


U, 3. Navol Ordnence Plant 
Indiensyolla, Indiana 





Approved; Сн Р, срт ба УР. 
Title:” Corzarding Officer 


ENGINEERING MANAGEHENT STAFF 002 


Maintaine the oversll effectiveness of the 
Department through s continuing crorraz of men- 
apement laproveaent, clenning and the estsblish- 
nent of effective operational procedures, Studies 
the operation end orgenization of the Derertrent 
for the purvoge of refinetent end adaztation to 
work eituatlone. 

Obtaine anë snalyzee neceseory data to deter- 
mine belance nnd trenée of vorkloed, From euch 
analyele develope iínforsztion for use in sched- 
uling end shifting work, making more efficient 
use Of manpower and ascerteining capacity for 
new work. 

Reviewa end evaluates rerorts of rrofress and 
expenditures end correlatez such information 
for departments] planning. 

Develops uniform practicea of sdainictretive 
Operations end lacues inetructions for depart- 
mental oraocedures. 

Acte for the Cezor?»ent in euch fielde ee 
forme control, methods of rerortinp, erpsce and 
equiprent utilization, recorc keeping, office 
routinea, security review, ant the like, 

Orpanizes defertuent personnel vro;race for 
recruitment, in¢octrination an? training in 
cooperation with the Industriel Relations 
Department, Meintains perconnel recorde end 
charte. 

Performe epecizl agalipnoenta ne directed by 
the Chief Engineer's office. 


Chart No. 9(F) 





DES 


FUNCTIONAL 


1 afat. 





ION 





Perforea technical analyelse, 
field fligbt testing, draft- 
ling and experimental shop 
funotlone ae deecribad below, 
Perfores administrative staf 
functione for the Division 
Heed, This branch ts also 
oognizant of spacial pro- 
jeots. 





ANALYSIS SECTIDM 


Engages in specialized prob- 
len enalysia with saphasis 
on the sciences of mathenst- 
ice, physics and opticos, 
Services are made avallebdle 
to all divisione of Engineer 


ing. 





FIELD FLIGHT TESTIND 
- ΩΝ 


Engagea in the Inatruasnta- 
tion end execution of fleld 
flight teeting of newly 
developed modela of fire 


control inetrumente and 
syaleas, 





DRAFTING SECTION 


Frovidee drafting services 
for the division, 





EXPERIMENTAL SHOP SECTION 


Providea electronic techni- 
cien end electronic eechanio 
type eerviceg for the divi- 


elon, 





FUNCTIO DESIGN DIVISION 920 


Accon-lishes the initial phaees of developuent 

which estebligh and demonstrate the baale for 

en itea meeting prescribed requiremente: 
Initiates studies and proposes new develop- 


Bent projecta. 


Dellnsatas general performance requirements 


for needed са" апопсе \ гере. 


Evaluates new items at appropriate steges of 
development ani at completion of development. 
Prepares basic deaign aketches and functional 


specifications for new Items, 


Conducts M tests to prove the feasibill- 


ity and sutiab 


ity of bagic designa. 


Constantly analytes and evaluatøs all evall- 
eble equiprent, including foreign, for applica- 


bility to naval use, 


Studies end analyzes new compenent items and 
new processes for use іп fire control equipment. 
Provides consultant and technical review serv 


toea for the Engineering Departaent. 


Kainteins lialeon and assigne personal to 
other divisions to effect continuity of effort 
and assure efficient accomplishment of the above 





functions, 


FUNCTIONAL DESIGN BRANCH 923 


Engagea 1n developeent of 
electronic aná electro- 


mechenicel circuits for fire 


control radar rnd rudar- 


computer applications. Tris 


includes analysis end syn- 
thesis of componente and 
complete eyetems. 


FUNCTIONAL DESIGN BRANCN 926 


Enrapes ln developmenta in- 
volvinp electrogechanica] 
Єһї mech-nlcal systema or 
components, Рготідев mech- 
enicsl design services to 
the entire Oivigion. 








TECNNICAL DEVELOPMENT STAFF 
BRANCH 92 

Obasrves development project 

ork at thie station and 


other activities. Advises 
Diviolon Head of technical 


Matters requiring attention. 
Proposes and puraues advance 
ordnance developsents. Serves 
in consulting capacity. 





FUNCTIONAL DESIGN BRANCN 92l 


The functions of Hranches 923 
end 928 are nearly identical, 
The only dletinction w^ich 
can be drawn ie thet of en- 
phasis on epeciszlized phases 
of design. 








FUNCTIONAL DESIGN SRANCN 925 


Engeres in development in- 
volving computing “echnloues 
in electrical, electronic 
ani magnetic fields. Enmpha- 
ala le on development of 
component Iteng such sg 
gerromechanisms, ragnetio 
ncoplifiers and packaged cir- 
cultry required for ordnence 
work. 





PRODUCT DESIGN 
3ERVICES IRA Н 9 
Provides supporting tschni- 


cal and consulting services 
to the divigion, 









PRODUCTIDN SPECIALIST \ 
- T 


Revievs product designa for 
dimensional consistency, 
accuraoy, funotiooal alae- 
plicity and producibility. 


Cheoks the sccuracy and som 
pleteness of all Engineering 
Change Orderg prepared in 

the Product Design Division, 





MORK SHOP 3ECTIDN 


Provides workshop facilities 
and personnel 1n support of 
produot design. 



















Maintaing etook cd Items 
ccemonly used for construo- 
tion of models Or sock ups, 
Aséietea engineers of all 
divisions by preparing and 
&creening material requiegli- 
tions for eodel sná sxperi- 
mental uso, Provides ator- 
&ge facilities апі maintaina 
records for the aeasuring 
equipaent sesigned to 
Dapertrent workshopa. 





PRODUCT DESIGN DIVISION 930 





requirements: 


provenent and produclbility. 


hility of final designs. 


ponenta where practicable, 


tiles. 


functions, 


PRODUCT DESIQN 


PADDUCT DESIGN 
BRANCA 932 BRANCH ¢ 


Preparse final designa and 
specifioations for airborae 
габаг агра radar oomputer 
devices, Conduots teste to 
prove that tbe final design 
model mesta «ll of the orig- 
inal functional requirements, 


nD 
ΠΩΣ * 


PRODUCT DESIGN 


Deəlgna various kinde of 
aighte auch ae lead οσαρυῖ- 
ing, fixed and servo oon- 
trolled, les also cognizant 
of associeted coeponenta 
such as gyroscopes, control 
boxes, periecope ettacb- 
asnts, ato, 


Completes deaign, following functional design, 
Guitable for production and meeting oll service 


ritically examines all details of functional 
design bath from the standpoint of product im- 


Strives fr simpli floation and reductidn of 
gize without Jeopardy to functions. 

Determines, specifies, and conducta testa 
necessary to prove the performance and relia- 


Маке в maximum use of standard parts or com- 


Completely detaila end specifies ali require- 
ments for producing end inepecting the product, 
from individual parts through overall function- 


ing. 

Fa tebliehes, through anelysis and test, the 
most liberal tolerances and variationa pernioe- 
aible without detriment to end product function 

Designe special equipment for teat end maln- 
tenance in the fleet and/or inatallation activi- 


Maintalna lielson and aasigne personnel to 
other divlelons to effect continuity of effort 
and aesure efficient accomplishment of the above 


Prepares final designs and 
epecificationsa for slectron- 
lo fire oontrol oomputere, 
seneing devices and otber 
componente of eyetsas (ex- 


cept sights). Also included 


le cognitancs of coaplete 
eyeteza whioh are primarily 


sleotronio, 





































PRODUCT DESIGN 
BRANCH 934 


Rag functions sinilar to 
those of @ranch 933, Prin- 
ciple digtinotion 1s that 
thie @ranch handlsa work 
which is prigarily aechani- 
oal and eleotro-mechanical, 











FIELD TEST EQUIPMENT 
DESIGN BRANCA 4 


J 


Determines the requirements 
for fleld testing and de- 
aigna neoeseary fleld test 
equipment for all items 
masnufactured, Designe ex- 
perimental test equipeent 
for testing of final design 


modele. 


PRODUCTION ENGINEERING 
SPRVICKS — BRARCR Q 


Purnishes supporting techni- 
cal and consulting services 
to the division. 





PRODUCTION SFECIALIST SECTION 


Acts in consulting capacity 
to dasign engineere on prob- 
lems of producibility. 
Sgtudiss designs and recom- 


mends changes to reduce cost, 
standardize tooling or in 
any way fecllitate production 





DRAPTING SECTION 


Provides drafting service 
required for design of 
special preductlon test 
equipment. Eesps drasings 
up-to-date in accordance 
with Engineering change 
orders. Tralna and 
indoctrinates apprentice 
draftamen for the Depart- 
ment. 


WORESADP SECTION 


Provides fscilities aad 
pereonnel for construction 
of models, experimentel pro- 
cese work end testing. 


Constructa prototypse of 
production test equipment 
designed by the Division. 








PRODUCTION ENGINEERING DIVISION 940 


Bewlewg product and assoclate? eouipment designe 
&nd performs neceesery engineering asrvices іп 





producing ordnance 1teas; 


tion. 


overhaul proerTrus. 


etages of manufacture, 
procurement. 
pletsnsss and adequacy. 


needed. 


functions, 







RADAR PRODUCTIDH ENGIEEEKRINO 
Provides engineering required 
for producing aad overhaul- 
ing eirbores &nd shipboard 
radar equipments. Revwlewe 
designa ard specificetions 
for producibllity end ade- 
quecy. Initiates changes ln 
dealgn to facllitete pro- 
duction or effect sconomy. 
Msintains lisison with tbe 
Production and Quelity De- 
parteente to assist in tas 
solution of problems €n- 
countered in producing or 
inapecting redar equipment. 



















PRODUCT IQR ENGINEERIRG 
BRARCH 945 
Кетіеча Сезігла аба Spe 
catlona to insure complete 
and edequate reissees of 
engineering inforration. 
Initiates changee in design 
to facilitate and expedite 
production or to reduce 
coste. Provides supporting 
engineering services to 
aasist the Production and 
Quality Departeente in tba 
&0lutlon of problees encoun- 
tered in producing, over- 
hauling, or inepecting fire 
control equipment. 












Determines and lopleventa desicn changes to 
reduce cost and expedite ог fscllitete produc- 


Provideg technicel aasistance on production 
Methods and processes; develope new processes 
and applies them to productae. 

Provices engineering services for repair and 


Designs all epecial equipment required for 
keating and inspection of products through all 


Provideg technical direction for second gource 
Aevlews procurement specifications for com- 
Coordinates relesse of drawings with produc- 
tion schedule to eagure avallability of coopon- 
ent parts, special test eoulpment, etc., when 
Mainteing liaieon snd assigns rersonnel to 


other divisions to effeot continuity of effort 
end assure efficient accomplishment of the above 














































Designs apeciei testing de- 
wices required for meanufec- 
turing end inepecting fire 
control Itens including redar 
Preperes inatructions for 

use of these devices end the 









establisbiag proper usage. 







5 gna 
cations to insure complete 
eod adequate releases cf 
engineering Information. 
Initiates changes in design 
to fecilitate and expodite 
production or to roduce 
costa. Provides supporting 
engineering services to 
assist the Production and 
Quality Departments in the 
solution of problema en- 
countered in producing, over 
hauling, or inspecting fire 
control equipment. 
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PRODUCTION ΕΣΟΙΚΕΞΒΙ Να 
D AA H 944 

Reviews ceatgns and apec 
cations to insure complete 
and adequate releeses of 
engineering information. 
Initiates changes in design 
to facilitates and expedite 
production or to reduce 
costs. Provides supporting 
engineering services to 
sasist the Production end 
Quality Departments ln the 
solution of problema encoun- 
tered in producing, Over- 
h&uling, or Inspecting fire 
control equipaert. 


BRANCH 9047 
cations tc {insure complete 
and edequate releases of 
engineering irforration. 
Initietes changes in design 
te facilitate and axpedite 
production or to reduce 
costs. Provides supporting 
engineering services to 

eelst the Production and 


Quelity Depertmenta in the 
olution of problema en- 
countered in producing, awor- 

ullng, or inspecting fire 
control squipaent. 


chart No. %A(E) 











"SNOILIVO NAO ANOA ZLINM OL HOIHM NO SLHISNI 
NIYId SNISN 'LNIWNISNYHUY LOFfanS NMO ЧПОА TAYN 
OL ПОА зпачыа бахча HYLITAYLYISNI IYNOLLYN 


"VW "S ^O NI 30VIN 


squy Jeo[) 
IS I8¿V 


I8c-tc 


sqeL P310[09 
IS OSL 


08C-tC 


Εώς = 





PART I 


PURPOSE: To summarize, for the purpose of analysis, the general as- 
pects of the production planning and control function at the Naval 
Ordnance Plant, Indianapolis, Imdiana, To analyze the production 
planning and control function for the purpose of procedures improve- 


ment. 


SCOPE: Since the function being analyzed is accomplished for the most 
part in the Industrial Department, primary emphasis will be placed on 
the methods and procedures employed in that department. Other de- 
partments &re considered as their functions relate to the performance 
of the production planning and control function in the Industrial De- 
partment. The following organizational segments will be considered 
as contributing to the performance of this function: 

(1) Planning Board — 

(2) Industrial Department 

(3) Comptroller Department 

(4) Quality Department 

(5) Supply Department 

(6) Engineering Department 

In addition to the above internal groups, the following external 
activities will be considered: 

(1) Customer 

(2) Management Bureau 


(3) Vendor 





1-2 
Since the management bureau acts in a dual role of the "Home Office" 
and as the "Major Customer," the two categories above are used to dis- 
tinguish between these roles, Certain aspects of this dual role will 
be discussed in greater detail under Long Range Planning. 

In order to analyze the overall characteristics of production 
planning and control, the following functional areas have been arbi- 
trarily selected for individual analysis: 

(1) Long Range Planning 

(2) Bid Preparation 

(3) Initiation of Production 

(4) Manufacturing Planning 

(5) Material Procurement Procedures 

(6) Manufacturing Procedures 


(7) Reporting Procedures 


DEFINITIONS 

"Long Range Planning" - The design of future operations based on 
anticipated workload projected for a period of years. 

"Production Planning" - The design of future production operations 
based on know or proposed workload. For the purpose of this discussion, 
production planning will be considered the first step in Production 
Control. | 

"Production Control" - Will be considered as а series of four 
successive steps: 

lst Step...The determination of a standard of performance. 


This can be considered the Planning phase and composed of the following 
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five elements: 
(1) Men 
(2) Machines 
(3) Tools 
(4) Materials 
(5) Specifications 
2nd Step...The recording of the actual performance corres- 
ponding to the standard. 
3rd Step...The comparison of the Standard and the Actual per- 
formance and the determination of the Variance. 
hth Step...The proper managerial action suggested by the 


Variance, 


LONG RANGE PLANNING: Since the major portion of the workload at NOPI 
originates in the management bureau it is impossible to separate the 
planning functions of the two activities. It is absolutely necessary 
that the planning D based on the most complete information obtainable 
regarding the production capabilities of NOPI and the anticipated pro- 
duction requirements of the management bureau. Although the primary 
mission of NOPI has been in the field of Aviation Ordnance, this 
should not necessarily limit the utilization of the production capa- 
bilities to this field. The method of presenting the production 
capabilities should include the current load imposed on them by known 
and proposed workload. The presentation should include the available 
man-hours as well as the type of capabilities in as sufficient detail 


as can be practically obtained and utilized. 
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TNITIATION OF PRODUCTION: This functional area includes the procedures 
involved in the preparation of the Job Order, The dJob Order is the 
basic ns t authorizing the performance of work within the plant. 
One or more Job Orders are issued upon receipt of an authorization 
from a customer. The Job Order normally includes the following infor- 
mation: 

(a) Date 

(b) Job Order Number (a four digit number) 

(c) Accounting Information (Appropriation No., Expenditure Account 

No., and Group No. | 
(d) Type of work (Repair, Modification, Manufacturing, Research,and 
Development, or Miscellaneous.) 

(e) Authority for issuance 

(f) Control Department and Distribution 

(g) An outline of the specifications 

(h) Estimated Completion Date 

(1) Originating and approving signatures 
Chart I-2 outlines these procedures in general, Part II of the project 
includes the details of the Engineering Department and Methods Division 


functions in greater detall. 


BID PREPARATION: Chart I-l is a graphic representation of this func- 
tion in general. Some of the exceptions to this procedure are as 
follows: 

(1) Drawings and specifications are sometimes available during 


this phase of production planning. 
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(2) Certain factors not known to the Industrial Department may 
necessitate a revision of the schedule or cost estimate as a result 
of the review by the Engineering Department or the Planning Board. 

(3) In some instances a proposal may originate at NOPI as a 
result of internal action rather than as a result of the receipt of 
a letter of inquiry from an external activity. 

It is considered highly probable that the schedules and cost esti- 
mates, which are submitted in many instances on the basis of very 
limited information, are accepted and considered a valid standard of 
| performance when such validity is questionable. This situation could 
be avoided to a certain extent by including in the proposal a state- 
ment regarding the information which was available as a basis for the 


estimates. 


MANUFACTURING PLANNING: This area includes the procedures which are 
carried out by the various departments upon receipt of the Job Order, 
prior to the actual material procurement and manufacturing procedures. 
Chart 1-3 shows the general procedures involved. Part II gives the 
details of the preparation of the Process Routings. Part III gives 
the details of the preparation of the Shop Order Kits. Part IV out- 
lines the procedures in the preparation of the Production Breakdown 


and Material Screening. 


MATERIAL PROCUREMENT PROCEDURES: Chart I-4 gives a broad view of 


this function and Part IV of the project contains the details involved. 
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MANUFACTURING PROCEDURES: Chart I-5 shows the flow of information, 
materials and products involved in the manufacturing function, Much 
of the detail of this function has been omitted except as it affects 
the production planning and control function, Part IV includes the 


details of the Progress Branch and Material Control Section. 


REPORTING PROCEDURES: Chart I-6 shows some of the major internal and 
external reporting functions. Most of these functions are for the pur- 
pose of providing a record of actual performance and in some instances 
provides information concerning a standard of performance. For further 
detail see STANDARDS OF PERFORMANCE and REPORTING ACTUAL PERFORMANCE 


in following sections, 


STANDARDS OF PERFORMANCE: The standards of performance which provide 
& basis for comparison with actual performance are listed below: 
(1) Established by Customer: 
(a) Drawings and Specifications - A standard of "what?" is 
to be produced. 
(b) Project Authorization - А standard of "how much?" money 
is to be expended on "how many?" of the product, and 
"who?" is to produce. 
(c) Acceptance of delivery date - A standard of "when?" pro- 
duction will be accomplished. 
(2) Established by Planning Board 
(a) Job Order - A standard for internal performance based on 


standards established by the customer, 
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(3) Established by Engineering Department: 

(a) Drawings and Specifications - A standard for the Indus- 
trial Department based on an interpretation of the 
customer's standard of "what?" is to be produced, 

(b) List of Parts and/or material - A standard for the In- 
dustrial Department, Quality Departnent and the Supply 
Department for the procurement and inspection of 
material. 

(c) Engineering Technical Letters, Engineering Change Orders 
and Authorized Deviations - The documents which authorize 
a change in standards of "what?" is to be produced. 

(4) Established by the Industrial Department: 

(a) Process Routings - A standard prepared by the Methods 
Division for "How?" production is to be accomplished by 
the Manufacturing Divisions, and "how long?" each 
operation should require. 

(b) Shop Order Kits - A standard of "when?" production is 
to be accomplished and a means of transmitting a summary 
of other established standards. The standard of "when?" 
indicates only the month in which work is to be accom= 
plished, 

(c) Daily and Hourly Schedule - A standard set by the Manu- 


facturing Divisions for individual work. 


REPORTING OF ACTUAL PERFORMANCE: 


(1) By Industrial Department: 
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(a) Labor Distribution Card - A weekly record of each in- 
dividual's performance. The number of regular and over- 
time hours &re recorded daily and identified with the 
appropriate Work Measurement Code, Account No., Sub- 
Account, Job Order, Job Order Item, and Shop Order No. 

The cards are forwarded to the Machine Records 
Division of the Comptroller Department and the numbers 
of hours are translated into costs and summarized ac- 
cording to various categories for accounting and control 
purposes. Reports by category are forwarded to the 
Accounting Division and Production Control. 

(b) Relieve Custody Form - Ап indication of the completion 
of production and the transfer of finished goods from 
the Industrial to the Supply Department. 

(c) Job Order Completion Notice - А notice of the completion 
of a Job Order, 

(d) Copy of Shop Order Kit - A record of "how?" work was 
performed and "how long?" it took for each operation, 

(2) By the Supply Department: 

(a) Material Expenditures - A record of the material issued 
to and returned by the Industrial Department, identified 
with appropriate Job Order and Item No, and other 
&ccounting information. Reports are forwarded to the 
Machine Records Division and are compiled weekly in the 


same manner as the labor charges. 








(b) Notice of Finished Goods Available for shipment. 


(3) By Quality Department: 


(a) A report of rejected and accepted products, 
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` REVIEWS AND ASSIGNS 
PROJECT ENGINEER 
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REVISIONS JF REQUIRED, 
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K STIMATING 

| PREPARES ESTIMATE 

| QF COSTS Y COST 
CENTER. 








_SCHEDULING 
PREPARES PROPOSED 
SCHEDULE AND INCLUDES 
IT /N. MASTER SCHEDULE 
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| IwiriA TION Or PaogucTioN 






FIN IN IN АСА ç L 
INCORPORATES JOB IN 
PLANT PLANNING. 


AFMPTRO R Û 









UPON RECEIPT OF AUTHOR- 
IZATION, JOB ORDERS 
ARE PREPAREO AND 
DISTRIBUTED. 





REVIEW PROPOSAL AND IF IT 
IS ACCEPTABLE, JSSUES 
PROJECT AUTHORIZATION. 
IF NOT PREVIOUSLY SENT, 
DRAWINGS, SPECS., ETC. ARE 
FORWARDED. 










PROVIDES ADDITIONAL 
INFORMATION IF REQUIRED. 











RIAL DEP 
Mra. METHODS 


DISTRIBUTES LISTS OF 
DRAWINGS, DRAWINGS 
AND COPIES OF JOB ORDER 


RELEASES DRAWINGS, SPECS. 
ETC. TO E NDUSTRIAL, 






See CHARTI-3 
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PROGRESS BRANCH 


FORWARDS SHOP ORDER 

KIT AND PROCESS ROUTING 
TO MANUFACTURING WREN 
MATERIAL IS AVAILABLE- 










TOOLING 


INITIATES FABRICATION 
OF TOOLS, JIGS, ETC. FROM 
PROCESS ROVUTINGS ANO 
DRAWINGS . 






RETAINS FOR PLANNING 
AND INSPECTION OF 











ASSEMBLIES, 






DRAWINGS RETAINED IN 
PRINT CRIBS AND 

ISSUED TO MANUFACTURING 
AS REQUIRED. 





SEE CHART L-5For 
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-NDUSTRIAL DEF 


ATERIAL CONTRO 
PARTS LISTS PREPARED 
AND SENT TO SUPPLY FOR 
SCREENING. 


MATERIAL REQUISITIONS 
PREPARED AND SENT TO 
SUPPLY, 


SUPPLY NOTIFIED OF 
PURCHASE PARTS 
SHORTAGE. 


NOTE: MANUFACTURED 
PARTS ARE RECEIYED BY 
PRODUCTION STORES AND 
SENT TO ASSEMBLY 

AS REQUIRED. 


PRODUCTION STORES | 


PORCHASED PARTS 
REQUIRED WITHIN 30 DAYS 
RECEIVED FROM QUALITY 
ANO SENT TO MFG. AS 
REQUIRED. 
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MATERIAL PROCUREMENT PROCEDURE 





PY DEPT. 
LISTS ARE SCREENED 

FOR AVAILABILITY OF 
MATERIAL. | 
INDUSTRIAL ADVISED. OF 
AVAILABILITY OF MATERIAL 
PURCHASE PROCESS 
INITIATED. 

REVIEWS PURCHASED 
PARTS SHORTAGES 
STATUS OF PARTS SHORT 
SENT TO INDUSTRIAL 
PURCHASE MATL RECEIVED 

€ SENT TO QUALITY FOR 
INSPECTION. — 

RAW MATERIRL, PURCHRSEO 
J PARTS , AND GOY. FURN. 
MATERIAL HELD UNTIL 
REQUIRED BY INDUSTRIAL 
MANUFACTURING DIVISIONS, 
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ASSEMBLING. 
MACHINING; 
E TOOLING 





See С̧нает 1-5 
FOR Mra. PROCESS 
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BIDS SUBMITTED 
AND MATERIAL 
SHIPPED WHEN 
AVAILAELE AFTER 
RECEIPT OF PURCHASE 
QADER 





UpP 
UPON RECEIPT OF 
AUTHORITY FROM 
CUSTOMER, MATIAL IS 
SHIPPED. 


















QUALITY. DEP 
PURCHASED MATERIAL 
RECEIVED FROM SUPPLY. 





ALL RAW MATERIAL, 
INSPECTED ANO SENT TO 
SUPPLY. 


PURCHASED PARTS 
INSPECTED — THOSE REQ'D 
AFTER 30 DAYS ARE 
SENT TO SUPPLY, ANO 
THOSE REQUIREO WITHIN 
30 DAYS ARE SENT TO 


































PROGRESS BRANCH 


SHOP ORDEA Kirs AND 
PROCESS ROUTINGS SENT TO 
MANUFACTURING AS 
MATERIAL IS AVAILABLE. 
DRAWINGS ISSUE ON REQUEST 
FROM PRINT CRIBS. 


NT 
TOOLS AND EQUIPME 
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MATERIAL CONTROL 


REQUISITIONS MATERIAL, 
(SEE CHART I-#), MAINTAINS 
PRODUCTION STORES AND 
ISSUES PURCHASED PARTS 
RECIEVED FROM SUPPLN 
FOR USE WITHIN 30 DANS. 















TOOLING DIVISION 


PERFORMS TOOL AND GAGE 
DESIGN, TOOL ANB GAGE. 
MANUFACTURE, MIRINTAINS 
Toot. STORES AND PROVIDES 
TEST AND OTHER MISCELL. 
EQUIPMENT: 











CHART 1-5 


















INSPECTS FINISHED 
PARTS AND SENOS To 
PRODUCTION STORES 


MACHINING DIVISION 


PERFORMS METAL TURNING, 
FABRICATING, FINISHING 
AND METAL TREATMENT 
OPERATIONS. 












LNSPECTS FiNISHED Goops 
AND SENDS TO SUPPLY 





















ASSEMBLY DIVISION 


PERFORMS ASSEMBLY, 
OVERHAUL AND TESTING 
OPERATIONS ON ELECTRONIC 
AND MECHANICAL EQUIPMENT. 









ALL RAW MATERIAL AND 
GOVERNMENT FURNISHED 
MATERIAL GOES DIRECT FROM 
SUPPLY TO MANUFACTURING, 









PURCHASED PARTS HELD BY 


SUPPLY FOR MORE THAN 30 
DAYS GOES DIRECT TO 
MANUFACTURING. 








REPORTING PROCEDURES 










B B a ГА р 
MANUFACTURING 
DIVISIONS 











PLANS FUTURE WORKLOAD 
AND FORMULATES DECISIONS 
WHICH ARE INDICATED BY 
CONTENTS OF REPOATS. 























PREPARES BUDGET EST/MATES 


PREP S FINANCIAL 
ARES FINANCIA BN COST CENTER. 


REPORTS BASED ON LABOR, 
MATERIAL AND OVERHEAD 
CHARGES. 






FORWARDS LABOR REPORT 
PER WORKER ERCH WEEK. 
REPORT INCLUDES REGULAR 
AND OVERTIME HOURS DANN 
BN JOR ORDER, ITEM, 

WORK MEASUREMENT CODE, 
ACCOUNT, SUB ACCT., SHOP 
OROER, DEPT No. ANO 
CLOCK No. 































MACHINE RECORDS RECEIVES 
REPORTS AND COMPILES 
IBM REPOATS FOR 
ACCOUNTING DIVISION AND 
OTHER DEPARTMENTS For 
ACCOUNTING AND CONTROL 
PURPOSES. 






















dia NL ` LA JEP 
FORWORDS INFORMATION INDUSTRIAL CONTROL 
ON EXPENDITURE OF DiviSioNs 


MATERIAL BY JOB ORDER. PREPARES BUDGET ESTIMATES 


BY COST CENTER 

















UTILIZES FEEDBACK 
REPORTS TO VERIFY 
ACCOUNTS. 


REPORTS LABOR EXPENDITURES 
AS ABONE. 






FROM REPORTS OF CHARGE 
AGAINST JOB ORDERS, 
COMPARES STANDARD AND 
ACTUAL PERFORMANCE 
ANO TAKES APPROPRIATE 
ACTION. 












PREPARES AND FORWARDS 
PRDDUCTION STATUS 
REPORT S TO BURERU. 
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DESCRIPTION OF WORK DATE PROPOS!TION/JOB ORDER NO. e 
— -- —— REVISION PROJECT OKDER/ALLOT. NO. 
ی‎ ΕΓ Γττ ΞΕ CLASS OF ESTIMATE: EXPIRATION DATE = _ 
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Firm | ) CONTROL DEPARTMENT " L 
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(1) 12) 13) 14} EL 16) (7) (8) | 
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y EXP. WAGE || DIRECT | DIRECT | APPLIED | TOTAL | 
тома L RATE | MAN HOURS _FATERIAL | OVERNEAD | costs. | 
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VORK COHPLETED. WORK SATISFACTORY: 3. O. APPROVED; 





parce Head inspeciar Command ing Officer 
Чыгу пор YRU, Grort Lekes. T3 2-29 
> ; к κ. μα e ее р: - 
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ALLOTMENT AUTHORIZATION 
NAVEXOS-2674 (9.53) 





TO ALLOTMENT NO. 


TYPE OF ALLOTMENT AUTHOR! ZATION 


FROM 
a NEW 
3 AMENDMENT NO... === e 


TITLE OF APPROPRIATION AND SUBHEAD APPROPRIATION & SUBHEAD SYMBOL 


PURPOSE OF ALLOTMENT (Name of Project) QUARTERLY AMOUNT OF 


AUTHOR | ZAT I ON ALLOTMENT 


OFFICE PERFORMING ALLOTMENT ACCOUNTING (This data must be provided) 
NAME AND MAILING ADDRESS ACCOUNTING ND. (2) 
(3) 


(4) 


AUTHORIZATION 


Authority is hereby granted to incur obligations in an amount not to exceed the 
authority contained herein. When allotments are granted for more than one quarter, 
amounts authorized for other than the current quarter WILL NOT be taken up until 
the first day of applicable quarter. 

REFERENCE 


TOTAL 


PREVIOUS TOTAL 


NEW TOTAL 


DECREASES ARE SHOWN BY "( )'' 


REMARKS 





EE REPE RUE UE UPPER UR UE REED RR RR E SSS SSS >= A AC 
OATE APPROVED 
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τε πε ἴα 


| (See reverse side for inetructions in iaeuing project order) 


| ORDERING DEPARTMENT OR COMPONENT 3. PROJECT ORDER NUMBER 





| ADORESS 
| 
| PERFORMING INSTALLATION 
j ADORESS : STATION NUMBER 






DELIVERY INSTRUCTIONS 
DATE METHOO 





ESCRIPTION OF WORK TO BE PERFORMED AND OTHER INSTRUCTIONS (If additional space is required, use Supplemental Data Section on 
"se side hereof or attach additional sheets) 


ACCOUNTING CLASSIFICATION 


FPRIATION TITLE AND SYMBOL ALLOTMENT (If PROJECT OR OBJECT 
| spplicable) EXP. ACCT. 





STATION NUMBER |AMOUNT 





"CERTIFY THAT THIS ORDER IS PLACED IN ACCORDANCE WITH THE PROVISIONS OF THE ACTS OF JUNE 5, 1920 AND JULY 1, 1922 (41 USC 23) 
) DEPARTMENT OF DEFENSE PROJECT ORDER REGULATIONS. WORK TO BE PERFORMED AND MATERIAL TO BE PROCURED PURSUANT TO THIS ORDER 


PROPERLY CHARGEABLE TO THE APPROPRIATION OR OTHER ACCOUNTS INDICATED ABOVE UNTIL „THE: EXPIRATION 
үтү - TH = YEAR 

(TE OF THIS PROJECT ORDER. FUNDS IN THE AMOUNT INDICATED ABOVE HAVE BEEN OBLIGATED ON RECORDS OF “ORDERING DEPARTMENT. 

WAND TITLE OF AUTHORIZING OFFICER SIGNATURE 


ЧЕ ABOVE TERMS AND CONDITIONS ARE SATISFACTORY AND ARE ACCEPTED. 


E\CCEPTED NAME ΑΝΟ TITLE OF ACCEPTING OFFICER SIGNATURE 


2i E54 1 1 
I 


INSTRUCTIONS 


This form is intended for use by military depart- 
ments in placing project orders with installations 
within the Department of Defense. 


ITEM 1 - Date of project order or amendment. 


ITEM 2 - Name and address of ordering department 
or component. 


ITEM 3 - Number assigned to project order by order- 
ing department or component for control purposes. 


ITEM 4 - Number assigned to project order amendment 
by ordering department or component for control 
purposes. Formal amendments shall be numbered con- 
secutively. 


ITEM 5 - Name, address, and station number of per- 
forming installation. 


ITEM 6 - Instructions for place, date and method 
of delivery, if applicable. Where additional space 
is required for these instructions, nse Supple- 
mental Data Section. 


ITEM 7 - Full description of the work ordered 
(this may be incorporated by reference) and such 
other instructions as conditions of inspections; 
shipping, packing and marking instructions; etc. 
Use Supplemental Data Section or attach additional 
Sheets, if necessary. Limitations, if any, appli- 
cable to the appropriation or other accounts re- 


SUPPLEMENTAL DATA SECTION 






















o 
E 


levant to this order are shown in tbe Supplemen 
Data Sectíon below. 
l 
ITEM 8 - Insert in these spaces the complete 
counting classifications chargeable and the amo 
obligated by the ordering department or compon 
for the work ordered (the block entitled "all 
ment” is to be used only when the ordering dep: 
ment is actually citing an allotment accoun 


ITEM 9 - Insert in the spaces provided, tbe ex 
tion date of the project order; the name, t 
and signature of officer, or bis authorized ref 
sentative, controlling or having responsibil 
for the administration of the funds cited om 
project order or amendment. If authorizing off 
is other than one having fiscal responsibil 
the ordering department must have on file, as 
port to the certificate, a written statemen 
such an officer substantiating the fiscal po: 
of the certificate. 


ITEM 10 - The performing installation shall i 
cate acceptance in this space. Duplicate, be: 
acceptance date, name, title and signature of 
cepting officer shall be returned to the orde 
department or component. If the performing ins! 
lation is unable to accept the project order 
shall return promptly the original project 
form to the ordering office with appropriate 
planation. 


| 
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δι 408. 





EST FOR PERFORMANCE OF WORK 


DMPT FORM 140 (4-54) 














NUMBER 
DATE 
PRIATION ALLOTMENT OR PROJECT ORDER NO. DATE OF PROJECT ORDER PRIORITY 
BE EXPENDITURE ACCOUNT ACCT'G NO, OF CHARGEABLE ACTIVITY ACCT'G NO, OF ALLOT./PROJ. ORDER ACCT'G JOB ORDER NO. 
ACTIVITY 
ik ے‎ v u... h 
JM AMOUNT AUTHORIZED WORK TO BE COMPLETED (DATE) FOR DETAILS, CONTACT 


) MONTHLY REPORT OF CHARGES TO: 


Т 15 REQUESTED THAT THE FOLLOWING WORK BE PERFORMED AND DELIVERED AS INDICATED BELOW, WITH THE CHARGES, AND UNDER THE 
ITIONS STATED ABOVE. 


SIGNATURE == Ἡ 


U. S. GOVERNMENT PRINTING OFFICE 16—60063-3 


«Σεν TOL ο 
u «νώτα ы Курут, эчи A H τσ 








Dato 
URS ; DIS 


From: Budget Administrator (D/310) 
fo: Planning Board (7/010) 


Subj: Notice of Receipt cf Expenditure Authorization 





l. Expenditure Authorization Ko. 
has been received by this office. 





2. The folloving work is requested by the above authorization: 
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PART II 


AN ANALYSIS OF THE MANUFACTURING AND ENGINEERING CONTROL FUNCTIONS 


A. Manufacturing Methods Division (250) - 

A broad statement of functions - 
The Division is organized with the basic functions and personnel 
as shown by the Organization charts 2AF and 2AS. It is primarily 
Charged with the preparation and maintenance of the process 
routing (machining and assembly) and with the programs to increase 
production through improved methods. The routings prepared by 
this Division are used by the shops to machine or assemble the 
parts. The machines listed in code are used by the Planning 
Branch of the Production Control Division to chart the machine 
load in the shops; the estimated time on the routing is used for 
calculating the man hours load in the shops, also for long range 
planning. The routings and other processing information are for- 
warded at the request of the Bureau of Ordnance to various vendors 
bidding on Navy contracts and are used as a guide by these ven- 
dors in setting up their production lines. The Division Head 
works directly with the vendors assisting them with production 
problems. 

Breakdown of Functions at Branch Level - 
The Division is comprised of five branches: Machine Tool Pro- 
cessing (251), Assembly Processing (252), Cost Estimating (253), 
Methods Records (254), and Manufacturing Development (255). The 


functional operations and the responsibilities of each branch 








will be discussed as follows: 


1. Machine Tool Processing Branch (251) 


а. 


Ce 


The Manufacturing Methods Division, through the Planning 
and Estimating Supervisor, is responsible for the pre- 
paration and maintenance of the process еч бав on all 
machined parts for new, repair or experimental projects, 
This includes the method of manufacture to be followed by 
the machine shops and the fabrication of the parts in the 
most precise and economical manner using the existing 
facilities of Production Control Division, Tool Design 
Branch, and Tooling Shops of the Tooling Division, Plating, 
Painting and Heat Treat Shop of Machining Division and 
Assembly Division. 

Parts lists and Engineering drawings for project job 
orders are released by the Engineering Department to the 
Manufacturing Methods Division by use of an Engineering 
Technical Letter (ETL). Detailed drawings are forwarded 
to the Machine Tool Processing Branch for preparation of 
routing for manufacture. | 
From the breakdown sheets which list the quantity of parts 
required, quantity of parts on hand and quantity to be 
made along with the size and type of material ordered for 
each part, the work is assigned to the Planner and Esti- 
mator with instruction as to the type routing required. 
This information comes to the Planner and Estimator from 


the Manufacturing Records Branch (254) by means of a 





d. 


Co 


f. 


11-3 
breakdown card accompanying the Routing Jacket. The 
quantity to be manufactured has a great bearing on the 
type of routing processed. In cases of a small quantity, 
the parts are made in the most economical manner with as 
few tools as possible. If large quanities of parts are 
to be manufactured, a very detailed routing with numerous 
tools and gages may be required. Outside contractors who 
bid on jobs get these routings as part of the job. How- 
ever, since they are generally made for small quantities 
and for the tools available at NOPI, they usually have to 
be revised by the contractor. 

The E Ee rolling is written for each part to be machined 
and outlines in detail each operation to be performed in 
the proper sequence necessary to fabricate parts to exact 
requirements of the drawing. All machine tools and gages 
required for each operation, together with the machines or 
equipment to be used are listed, and the organizational 
segment in which the work is to be performed is designated. 
Tool design and manufacture orders are written for special 
tools and gages as specified on the process routings. 

The type of equipment manufactured, repaired, or modified 
is: precision, mechanical, electronic airborne fire con- 
trol equipment, gunsights, radar, bomb directors, bomb- 
sights, computers, and component parts. 

Practically all types of tools and gages used in the 


Machine Shops are ordered by personnel of the Machine Tool 
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Processing Branch. For example: drill jigs, milling 
fixtures, dies (all types), welding fixtures, hobbing 
fixtures, lathe fixtures, standard gages and special 

| testing gages, and fixtures usually designed around the 

x equipment to be tested, 

| ge After releasing the routings to the shops for production, 
changes may become necessary for any one of the following 
reasons: Engineering change dimensions or materials, se- 


quence of operation, type of machine, tooling, gages, or a 


change in routing. 

he The process routings must be kept up-to-date at all times, 
since failure to incorporate an Engineering change at the 

| proper time would result in costly waste of material and 
unnecessary operational expense, 

i. This branch is responsible for the control of all casting 
molds, patterns, etc. for the manufactured parts. They 
recommend & vendor to the Supply Department and also in- 
clude information for inclusion in the purchasing con- 
tract. This branch also keeps track of all molds and 
patterns when sent from NOPI to an outside contractor, 

je This branch orders checks and approves all special tool 
and gage orders. 

k, See Chart II-A and enclosures for an analysis of forms 

` used. 

l. Assembly Processing Branch 


a. The Manufacturing Methods Division, through the Planning 








11-5 
and Estimating Supervisor, is responsible for assembly 
processing necessary to accomplish the assembly, cali- 
bration and final test of new production, maintenance, 
repair or modernization of mechanical and electrical 
fire control equipment, through the proper use of the 
existing facilities. This branch is responsible for the 
coordination of all industrial control problems pertaining 
to assemblers, for example: tooling, calibration, testing, 
layout, to assure that the finished product is completed 


to the Engineering Specifications, 


b. Engineering information is forwarded to this branch in the 


Ce 


d. 


form of: Project Orders, Drawings, Engineering Technical 
Letters, Specifications, and Engineering Change Letters, 
The projects must be studied in order to determine the best 
production procedure. Requests for Production Orders, in 
the form of memoranda, are written by this branch to the 
Material Control Section of the Production Control Division 
and outline in general the action to be followed for each 
subassembly, for example: "Purchase or assemble at this 
plant," The memoranda are supplementary to the Production 
Breakdown Sheets, which indicate the availability of parts 
or sub-assemblies. 

A Flow Chart is prepared as a guide to assist the Scheduling 
and Expediting Sections of the Production Control Division. 
A routing is written for each subassembly and outlines in 


detail the operations to be performed in the proper sequence, 











f. 


Ze 


he 


j, 
3. Cost 


а, 
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the shop in which they are to be performed, machines and 
equipment required, small tools, special tools, test 
equipment, special instruments, and all references 
(drawings, specifications, Engineering Technical Letters), 
necessary to arrive at the correct results. 

Design and Make Orders are written for special tools, 
gages and testing and calibrating equipment which is fre- 
quently accompanied by sketches showing the desired fea- 
tures to be incorporated into designs. These may be 
electrical, mechanical, optical or a combination of either 
or all. 

Bench and assembly layouts are made and submitted to the 
Industrial Facilities Division. 

Types of fire control instruments processed have been listed 
previously. Types of assembly tools, calibration and test 
equipment conceived and ordered are numerous, for example: 
turn tables, circuit analyzers, collimators, bombsight 
tools, dummy indicators (both train and elevation), ele- 
vation calibrators, cycling systems, static dynamic test 
fixtures and equipment. 

See Chart II-B and enclosures for analysis of forms used, 
Estimating Branch 

The Manufacturing Methods Division, through the Planning 
and Estimating Supervisor ls responsible for the prepar- 
ation of the cost estimates and proposals, the establish- 


ment of standard time for process routings. This time is 
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used in the allocation of labor (man hours), for scheduling 
and long range production planning, These duties pertain 


to the manufacture, repair, maintenance and modernization 


of fire control equipment through the proper use of existing 
facilities. 
Proposals of Preliminary Estimes 
À proposal is prepared for a new or proposed task 

x of manufacture or repair for various equipment 

| _ previously listed. The basis for proposal cost 
of a new project is established by visualizing 
the task in terms of ultimate production. Usually 
this is extremely difficult because there is no 
detailed information, such as drawings, specifi- 
cations or engineering data for reference. 

b. When firm estimates are requested, parts lists, drawings and 
specifications are provided by the Engineering Department. 
The cost estimator, with the information received, visualizes 
the design of patterns, tools, test equipment, and assigns an 
estimate together with operational, material and packing 
costs, prepares a Cost Estimate and Scheduling Form, computes 
the man hours required in er organizational segment, then 
forwards the estimate to the Scheduling Section of the Pro- 
duction Control Division. 


c. All process routings are forwarded to this branch for es= 





tablishment of set-up and operational time. The various 


operations are studied for the motion an operator must make 








d, 


е. 


Be 
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to complete the set-up, The speeds and feeds, together 
with the amount of stock to be removed, are computed into 
time values and the standard time is set accordingly, The 
standard time is used ín the preparation of Production 
Shop Kits, in cost accounting and in scheduling. 
À complete file, Cost Records Cards, is kept active on costs 
of all parts and materials purchased at this plant. These 
are to be used in making estimates and supplying cost control 
information. 


See Chart II-C and enclosures for an analysis of forms used. 


lj. Methods Records Branch 


The Manufacturing Methods Division, through the File Super- 
visor, is responsible for the efficient operation of this 
branch, This branch prepares and maintains files and records 
necessary to receive, record and distribute all Engineering 
data issued by the Engineering Department to the Industrial 
Department for manufacturing purposes, 

All technical date is received, filed, recorded and dis- 
tributed by this branch. Also, this branch is responsible 
for: initiating, recording and distributing all routing 
folders, the assigning of SA numbers to tool orders, re- 
cording the tool number, removal and disposition of obsolete 
technical materials from the various files in the branch. 
Material includes drawings, parts lists, routings, Engi- 
neering Technical Change Letters and revisions. 


See Chart II-D and enclosures for an analysis of forms used, 
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5, Manufacturing Development Branch 


a, 


b. 


The Manufacturing Methods Division, through the Leadingman, 
Modelmaker, is responsible for providing an accessible work 
area for the Planners and Estimators of this division to 
actually prove new routings by assembling components prior 
to the release of the routings to the Production Divisions. 
This branch is to be responsible for the evaluation of 
existing routings and assisting in solving "in process" 
production difficulties. The branch will evaluate tooling 
on new jobs and recommend changes as required. It will 
also assist the Tooling Division in proving tools before 
they are put into production. A new process will be 
evaluated and developed from a production standpoint. The 
branch will also be an additional source of information as 
to the quantity of tools, test equipment and special 
machinery required to meet production schedules. The 
branch will manufacture preproduction models with the 
cooperation of the Industrial and other departments. 

The manufacture of preproduction models permits the Planners 
and Estimators to prepare a routing as exact and as simple 
as possible; manufacturing difficulties can be detected 
during this phase and solutions can be recommended. This 
will greatly reduce the quantity of Engineering Changes 
after the job is put into production. It will also reduce 
production delays in both tooling and manufacturing with 


the result that the Industrial Department will be much more 








C. 


d, 
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efficient, A minimum number of units will be manufactured 
in this branch. These units, after being properly tested, 
will become part of the production and not samples or 
models. The branch will coordinate and be responsible for 
the manufacture required on joint Engineering and Industrial 
or Research Job Orders, for example: 74801-2996, 

Ihe work performed by this branch has a direct effect - 
all production work in the plant. It gives the design 
engineer an opportunity to see the manufacturing difficulties 
prior to release of a project to the industrial shops. This 
will result in simpler design and provide a more efficient 
method of getting the job done. 

The work performed in this branch is in the field of elec- 
tronics, electrical, mechanical assembly, machine tool and 
tooling. Technical information must be presented on a 
variety of subjects to the Planners and Estimators. The 
branch must assist the Planners and Estimators with any of 
their problems, such as machining or assembly, so far as 
possible, within the facilities of the branch. Also, it is 
the responsibility of the branch to initiate purchase of 
material and parts for the manufacturing of parts or assem- 
bly on these preproduction models. Оп all tasks assigned 

to the branch, they must be planned and scheduled to obtain 
the desired information prior to shop production. Technical 
decisions must be made to assist manufacturing. The inter- 


pretation of all types of drawings and test specifications 
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is required, The testing of units after final assembly 


is necessary. 


e, See Chart II-E and enclosures for an analysis of forms 


used, 
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B. Engineering Department (900) 
The Engineering Department is organized and administered according 
to Organization Charts 9 (F) and 9 (S). А large portion of NOPI's 
mission is in the engineering design of equipment as well as techni- 
cal cognizance over outside contracts issued for the production of 
airborne fire control gear. The brief description of the adminis- 
tration procedures of the Engineering Department which follows is 
to explain the preparation and functions of information which se 
Industrial Department uses in their planning, scheduling, ordering, 
and manufacturing procedures. 

l. The Standards Manual is originated, controlled and maintained by 
the Engineering Department (Div. 913). Its purpose is to control 
the standardization of the drafting, design, engineering pro- 
cedures and shop practices used at NOPI. The first section on 
Engineering Procedures of the Drafting Section lists the func- 
tions, description, preparation of all engineering data such 
as ETL's, ECO!s, AD's, etc. which the Industrial Department uses 
as authority to begin their planning, scheduling, ordering and 
manufacturing procedures. Since the type of information flowing 
between the Engineering Department and the Industrial Departments 
is very dynamic and non-repetitive, much use is made of person- 
to-person contacts by the project engineers, and by informal 
letters and memoranda, The few stereotyped forms which they do 
use are discussed as follows: 


a. Engineering Change Orders (ECO) are used to execute changes 
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to finished and fully authenticated BU Ord drawings, lists 
of drawings and specifications under the cognizance of 
NOPI. ECO's are official documents and may become part of 
drawings, LD's in applications outside of ΝΟΡΙ. An ECO is 
generally originated by a project engineer in section 930 
or 940, It is authenticated and then forwarded to the 
ECO Unit, for a number assignment, typing, reproduction 
and distribution. It is not delayed by waiting for prints, 
LD or other documents. The originating project engineer is 
responsible too, for its accuracy, completeness and any 
necessary concurrence and advance notification to the Pro- 
duction Control Division etc. 

b, Engineering Technical Letters (ETL) are used to perform 
the following functions: 
(1) To release drawings, Lists of Drawings (LD's), 
LDN (LD's at NOPI only) specifications, Ordnance · 
Pamphlets, 
(2) To assign serial numbers. 


(3) To provide, supplement or release engineering in- 





formation not concerning drawing deviations. 


(4) To authorize contract modifications not concerning 





drawing deviations. 
ETL's are official documents and can be distributed to Bu 
Ord. vendors and contractors when necessary. These ETL's 


can be used for: 








Co 


d, 
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(1) An initial release. 

(2) Partial release for procurement of parts, 

(3) Release of old technical information to new JQ. 

(4) Providing information on technical items. 

(5) Assignment of serial numbers. 
ETL's are originated by the project engineer, authenti- 
cated by the division head and then sent to the ETL unit 
for a number assignment, typing, reproduction and distri- 
bution. 
Authorized Deviations (AD) are issued by the Engineering De- 
partment to permit all non-conformance to any Bu Ord con- 
tractor drawing, LD or specification in the Active Files, 
An AD may be issued against an item or part anytime prior 
to performance of a production operation which will cause 
the item or part to deviate from its drawing. They are 
originated and handled as are ECO!s and ETL's, Acceptance 
of an item or part, during or after production, which is 
not in conformance with its drawing and any AD's or ECO's 
issued against the drawing is authorized by means of a 
waiver issued by the Quality Department, with the concur- 
rence of the Engineering Department, 
A List of Drawings (LD) is a tabulation of Ordnance drawing 
numbers, LD numbers and part identification numbers - each 
with its corresponding title, name or description - and a 
listing of necessary materials, shipping equipment, inspection 


and testing equipment, pertinent specifications and other data. 
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A LD serves as a parts list. LD's are prepared locally by 
Section 930 (section 940 originates spare parts LD's) or 
by other Bu Ord activities for all items of Ordnance 
material bearing a MK and Mod or equivalent designation 
(AN) and also for assemblies when their complexity or re- 
peated use makes it advantageous. All LD's are released by 
an ETL, 

e. The Drafting Request is originated by the project engineer. 
It is used as a blanket request for drafting work on am en- 
tire group of drawings, on only one drawing, for obtaining 
a number for a List of Drawings (LD), a Bu Ord drawing or 
sketch. Any drawing not covered by a Job Identification 
Number or released by an ETL requires a Drafting Request. 


f. See Chart II-F and enclosures for an analysis of forms used. 


2. The Records and Files Section (911) distributes all ETL's, AD's, 


ECO's together with copies of drawings, LD's and specifications. 
It is responsible for avoiding duplicate distribution of copies 
previously issued on any other JO, This section also is charged 
with all reproduction of drawings, etc. and accomplishes this by 
a Reproduction Requisition when not covered by an original Job 
Order. It is charged with the storage and distribution of all 
technical manuals and instructions, This branch keeps track of 
all the master drawings on Engineering Division Receiving and 
Distribution Record Cards. All outgoing classified documents 


are sent with a Document Transmittal Receipt. 


3. The Materials and Standards Branch (913) functions as a con- 
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sulting and coordinating group on problems and specifications, 
applications of materials (Raw Material Substitution Requests) 
and control of anti-frictional bearings. The personnel of this 
branch is sulted when the assigned pro ject engineer is lacking 


in specialized knowledge about the problem at hand. 


1 





For Information: 
(280) Mach, Code 


(253) Cost est. & sched. 
form 


Standard Data 
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For Action: 


Past experience List of Drawings 
€ observation Bu Ord Drawings 
Eng. Tech. Letters 
Routing | Auth, Deviations 
Jacket | Eng. Change Orders 





Routing Process Preparation & 


(254) Jacket Routing Sheet|Review of 


2 copies ( 


1 copy (254) & Build 
File Order 


(6м,) 


(600) 


(913) 





velum orig. |Machine Routing 
Sheets by 
Notice of Planners & 


change in Estimators 
Process 
Routing 
(velum orig.) 


255)| Request for 
ool Design 


Stub Rec є for 


astings, for Castings, 


Request for change 
in Routing (220 


Stub Requisitions 


Forgings etc. [Control of Forgings etc. (260) 


нөтү Pat- 





dor & con- 
tract info. 


lransfer & Re- 
ceipt to keep 
track of molds 
patterns etc. 
in & out of 
plant 


Mat'!1,. Subst. 


Order М Order (266 
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For Information: 
(280) Machine Code 


(253) Cost est, & sched, 

form 

For Action: 

| Past Experiences 

& Observations List, of Drawings 

Bu Ord Drawings 

Е E e. Tech. Lure 

Routing Auth. Deviation 
Jacket Eng. Change Order 


Process 
Routing 





Sheet 
(velum Orig.) 
(254) Routing 
Jacket Notice of 
change 
Process Preparation & 
Routing Review of As- 
sembly Routing 
Sheets by 
Production Planners & 
2 copies (260) | letter Estimators 
2 copies (230) 
l copy (252) Assy. Flow Request for Change 


File [Chart in Routing (230 


SA Tool Dis- 
1 copy (240) position Re- 
1 copy (254) port 


Request for 
2 copies (255) | Tool Design 
1 copy (254) & Build Or 
der 





CHART II-B 


ASSEMBLY PROCESSING BRANCH (252) 
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For Information: 
(212) Cost Records Card of Mfg, Parts 
(600) Purchase Orders 
(254) Process Routings 
(300) Direct Labor & Over» 
head Rates 


Propositions, Job 
Order Write-up & 
Cost Est. Route Sheet 


Propositions, Job 
Order Write-up & 
Cost Est, Route 


(260) Sheet (25%) 
Est, of Man Hours & Estimating Cost of 
Costs Labor, Materials Screening Form (265) 
and Overhead for 
(265) Stub Requisitions all Job Orders, 
(priced) Proposals, etc. Stub Requisition (265) 


| Est. Price on 
(400) Damaged Equipment 


Raw Mat'1 Credit 


Raw Mat'l Credit 
(265) Memo (265) 


Memo (priced 
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(For Repro- 
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copy (254)file 
copies (271) 
copy (241) 
copy (264) 
copy (422) 


copy (254)file 
copy (250) 
route jacket 
copies (271) 
copy (241) 


copy (254)file 
copies (271) 
copy (252) 
copy (266) 


copies (253) 
copy (230) 
copy (242) 
copy (244) 
copy (254) 
copies (261) 
copy (263) 
copy (264) 
copy (269) 


copies (253) 


copy (230) 
copy (242) 


copy (211) 


Routing Jackets 


Process Route 


ing 

Notice of Change 
in Process Route 
ing (velum) 


Receives, Records 
Files & Redistri- 
butes all engi- 


Process Routing 


Notice of Changelneering data re- 
in Process ceived by Indus- 
Routing trial Department 
for manufacturing 

Bu_Ord purposes 
Drawings 
List of 
Drawings 
Initial Job 
Cost Est. & 
Sched. Form 
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METHODS RECORDS BRANCH (254) 
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Eng, Tech, Ltrs 
Auth. Deviations 
σ. Change Orders (900) 
Bu Ord Drawings 
Lists of Drawing 


Routing Jacket 
velum route sheets 
(251 or 252) 


Process Routing 


Notice оС ange P 


Process Routing (911) 


Initial Job Orders * (300) 


*includes Revisions, 
Supplements, Close- 
outs & Stop Orders 


Cost Est, & Sched 
Form ° (300) 
Production Breakdown (266) 


Request for Tool De- 
sign and Build Order 
(251 or 252) 


SA Tool Disposition 


Rpt. 252) 
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copies (269) 
copy (254) 
copy (255) 


copy (269) 
copy (262) 
copy (254) 
copy (255) 


copy (269) 
copy (255) 


copies (900) 
copy (254) 
copy (255) 


copy (280) 
copy (254) 


copies (400) 
copy (255) 


copy (245) 
copy (255) 


Memo to Orde 

Parts i 
Manufactures 
models to 
prove and/or 

Memo-Notice jimprove Pro- 

of Work cess Routings. 
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Tools & Test 

Supply Order |Equipment 
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Memo-Reque st 
for Change 


Work Request 


Re jection 
ag 


Salvage 
Reques 
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Internal Production 


Rpt. (260) 
Production Schedule (262) 
Job Order Notifi- (250) 
cation 

Cost Est, & Sched. 

Form (260) 


Memo-Notification of (250) 
Work 


Flow Chart (254) 
List of Drawings (254) 
Bu Ord Drawings (254) 
Routing Sheets (254) 


METHODS DEVELOPMENT BRANCH (255) 
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(600), (800) 
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(200), (400), (900) 
File 


(600) 


Drawings & 

Specifies . 
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ists of Preparation of 

Drawings Technical In- 
formation 

ЕТІ 

ЕСО 

A D 

Reproduced Reproduction 

Copies of 

Documents 

Est, of Man 
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Cost Sheet 

Production Design & Mfg. 

Schedule of Test Equip- 
ment for in- 
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ENGINEERING DEPARTMENT (900) 





II-22 


Job Orders & (300) 
Proposals 


Reproduction Request 
& Original Documents, 
Drawings etc, 


Mat!1. Sub. Order 


Est. of Man Hours 
& Cost Sheet 300) 
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LD 3133-10 

6 January 1956 





MEMORANDUM 


From: Head, Assembly Processing Branch 
Tot Head, Shop Scheduling Unit 


Subj: PJO 3330-1, LD 3133-10; Kits for 


1. listed below are the assembly part numbers with their break- 
down item numbers, along with the assembly flow chart for convert- 


ing Trail Torque Amplifier CP66 to CPS6A. 


Part No. 


777182 
1391610 K/T 
1391613 u/T 
1391616 u/T 
1391622 х/т 
711193 
885615 
1167061 
Includes 
1167081 
1291127 
1167037 
1291426 
116710) 
1179337 
1391628 
1391633 
1045891 
includes 
10145881 
1015892 
Includes 
1045881, 
1391555 


Copy to: 


Description 


Gear Box Sub-Assy. 

Gear Sub-Assy, 

Gear Sub-Assy. 

Gear Sub-Assy. 

Plates Sub-Assy. 

Gear, Cams Sub-Assy. 
Roller & Pivot Sub-Assy. 
Brush Insulator Assy. 


Contact Gear Assy. 

Pivot Contact Term. Sub-Asay. 
Gear & Slip Ring Assy. 

Slip Ring Asay. (Purchased) 
Gear & Stud Assy. 

Pin Sub-Assy. 

Clutch Sub-Assy. 

Pressure Plate Sub-Assy. 


Pressure Plate Sub-Assy. 


Coupling Sub-issy. 


К. Н. WHITE 


Head, Assembly Division (2) 
Head, Progress Branch (3) 


P.B.D. Item No. 


MT 12301610 (2) ——= 
М/Т 1391613 (2) — 
777162 (2) — 
ΠΤ 1191616 (2) — 4 
| 
ИЛ 1391622 (2) —Ə— 
65515 | — PIT =, 
1157051; | 4) 
Includes | 
1167081 
x 
M 
116707 er 
s Г 
—- —— 1291427 (h)- 
116710 (L δι 
Purchased = 1791h25 (Ll) | 
HILO l | 
E ` ET — 
| 
¿391628 (5) ч 
| 
r pr Y | 
1ОЦЩ5Р9] (5) —— 
Includes | 
[6151 | 
— 1391633 (5) —4 
10 92 Є: ia 
Ty ludes 
- ШШ. ۹ 
о ГЬ ое 
] 3915645 6) J 
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РАВТ 111 


ANALYSIS OF THE SCHEDULING FUNCTION 


A. Planning Branch 
The specific duty of the Planning Branch is to direct the ac- 


tivities of the Scheduling and Material Control Sections. Responsi- 


bilities include the following: 


1. 


2. 


3. 


bo 


5e 


Master planning and scheduling of all phases of those 
Project Orders which are assigned to the Industrial 
Department. 

Planning for, and scheduling of tools, parts, sub- 
assemblies, and final assemblies as required on Project 
Orders assigned to the Industrial Department. 

Ordering and storing raw materials and finished parts 
in order to supply production orders to comply with the 
completion and delivery date of the master schedule. 
Preparation and submission of reports and charts re- 
flecting the overall plant load and production schedule 
to Management and BuOrd. 

Submission to Management of those reports which show 


efficiency of Shop performance and progress. 


As shown in the Functional Chart of the Industrial Control 


Divisions, the Planning Branch is given the following functions: 


"Coordinates Scheduling and Material Control Section activities. 


Assists in the formulation of policy concerning plant ability 
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to absorb load, Recommends future action to be taken, in- 


creasing or decreasing direct labor complement, Advises 


type of work required to maintain plant load, Handles 


special assignments concerming the need for production 


statistics not normally available, 


B, Scheduling Section 


Às described in the Functional Chart of the Industrial Control 


Divisions, the functions of this section are shown to be to: 


"Coordinate the Master Scheduling and Shop Scheduling 


activities. Provide statistical information concern- 


ing these functions not prepared in a routine manner. 


Establish policy to meet current scheduling needs of 


manufacturing divisions," 


More generally,this section is responsible for all phases of 


scheduling of Project Orders assigned to the Industrial Department 


as follows: 


l. 


2ο 


3. 


ho 


5, 


Over-all scheduling of projects and phases of projects 
which may be assigned to the Industrial Department. 
Detailed planning and scheduling of tools, individual 
parts, sub-assemblies, and final assemblies. 
Preparation of Production Schedules. 

Preparation and maintenance of manload charts, fore- 
cast of monthly productive labor, machine load charts, 
etc. 


Review of the accuracy of all productive labor charges 
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relative to job order, shop order, etc., as well as 
accumulating labor costs and reporting excessive 
charges for manufacturing individual parts and as- 
semblies. 

6. Policing of the over-all plant schedule in the Assem- 
bly and Machining Department to prevent the develop- 
ment of bottlenecks. Any such findings form the 
basis for sub-contracting work, or rescheduling be- 
fore the schedule is missed, 

7. Check all correspondence, charts, which leave 
Scheduling for errors in accuracy and judgment. 


8. Develop procedures and policies for special work as- 


signments assigned by Planning. These generally fall 
into the category of such items such as special 


scheduling problems and future work loads. 


C. Master Scheduling Unit 
This unit "Provides master scheduling on an overall, long range 


basis at the project order level. Determines where new project orders 
may fit into the overall schedule. Develops production charts and 
progress reports." 
More specifically, the duties and functions entail the following 
tiep 
1, Establish the schedules for all projects which are as- 
signed to the Industrial Department, 


2, Prepare and submit to the Management and to BuOrd, re- 











D. 


2ο 


4. 


De 


UI-4 
ports and charts which reflect production schedules, 
and overall plant load. 

Develop and maintain visual load boards which show the 
estimated labor hours required by Machining and 
Assembly to meet the monthly schedules. 

Develop and maintain visual load boards which indicate 
the schedules and shipments of urgent Project Orders. 
Special assignments concerning the feasibility of ac- 
cepting work, availability of labor and labor require- 
ments including consideration of required skills needed 
to meet the demands of certain special tasks, 

Review existing schedules to insure that shipping con- 


ditions and requirements are being met, 


Shop Scheduling Unit 
"Provides detailed completion dates for each part, sub-assembly 


and major assembly to be produced as outlined by the master schedule. 


Maintains statistics concerning number of man hours loaded, material 


available for production and performance data,  Maintains manload 


information by shop section for Machining Division and overall load 


for tooling and Assembly Divisions. Issues all shop orders." 


A more detailed analysis of the functions of the unit shows that 


it is responsible for the following duties: P 


l. Detailed scheduling of all component parts to be manu- 


factured. 


2. Scheduling of sub-assemblies, and final assemblies. 


3. 
ho 
De 


Te 





8. 





9. 


10. 
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Scheduling of design and manufacture of all tooling. 
Preparation and reporting of Man Load Data, 
Issue and release all shop order kits for the manu- 
facture of individual parts, assemblies, and tooling. 
Preparation of transfer papers for items manufactured 
by the Industrial Department for routing from Project 
Job Orders to Supply. 
Prepare and maintain records of all transfers made 
against manufacturing orders, withdrawals and return 
of instruments and/or parts drawn for repair. 
Prepare and submit reports of labor costs for all 
shop orders of individual parts, sub-assemblies, 
and final assemblies. 
Compile data for the Machine Load Data, for incor- 
poration on the Production Boards, 
Prepare and submit the Monthly Preduction Schedule. 
Special assignments relative to machine loads for 
specific types of machines, special cost information, 
immediate scheduling demands of unexpected urgent Job 


Orders, etc. 
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PART IV 


MATERIAL HANDLING PROCEDURES AND ANALYSIS 





In any industrial situation, there are four criteria that provide 

a yardstick by which one may measure the extent to which the organi- 
zation is functioning properly and by which the efficiency and effec- 
tiveness of the production control system may be determined, These four 
criteria are: 

l. Standard of Performance 

2, Actual Performance 

3. Variance of Performance 

4. Management Decision and Action based on direction and 

magnitude of variance, 

This section presents the duties and responsibilities of the Production 
Control Division (D/260) as delegated to the Material Control Section 
(D-265) of the Planning Branch (D/261) and the Progress Branch (D/269). 
This narrative with the accompanying charts IV 1-7, illustrate the pro- 
cedures used at NOPI by indicating the type and quantity of information 
that passes from one functional group to the next as a result of the 


acceptance of a proposal and the receipt of a project authorization. 


A, Material Control Section (D/265) 
The Material Control Section is, in itself, a small management group. 
Its main function is to coordinate the operations of the three units 
under its command. As coordinator, it is called upon to render such 


decisions as may be required to solve any problems arising from the 
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third criterion, variance of performance. As a result of this 
position, there is a constant flow of informal information into 
and from this office which is highly crítical to the meeting of 
production schedules wherein the availability of materials and/or 
parts is concerned. 

À more complete understanding of the responsibilities of the 

Material Control Section can be obtained through the explanation and 

illustration of the procedures and methods used to fulfill the stan- 

dard of performance, 

1. Requisition Unit (D/266) 
| The requisition unit is perhaps the most important or at least 
does a greater volume of information handling than any of the 
other units presented in this section. Reference to Chart IV-1 
and following this narration provides a typical picture of the 
red tape necessary to provide satisfactory production control. 
The first concrete action, taken by this section on a job 

order is initiated upon receipt of the List of Drawings, Sub- 
Assemblies and Parts from the Methods Records Branch (D/261). 
From this list, two steps are taken. First, the information is 
transferred to a form known as Firm Requirement and Obligation 
of Material, hereafter known as the Material Screening Form. 
The purpose of material screening is to determine the availability 
of materials. Hence it is sent to the Production Stores (wire- 
crib) if wire and/or sleeving is required. The Wire Crib screens 
for the wire requirements and obligates available wire to the 


listed job number, files one copy and returns the remaining (3) 








IV-3 
copies to the Requisition Unit. Wire deficiencies are noted 
and the appropriate Stub Requisitions are initiated to ful- 
fill the requirements. Meanwhile the receipt of the Material 
Screening Form produces a search by the Supply Department to 
determine what materials and parts are available in the supply 
system and indicates any Casualtyitems, and the obligation of 
parts and materials available. When such Casualty items exist, 
the Materials and Standards Branch and Methods Records Branch 
are informed and jointly discuss and approve or make further 
recommendations. Upon completion of this initial screening 
process the Cost Estimating Branch is notified of the final re- 
sults, 

During the above procedure, material requirement specialists 
have taken the second step in the sequence. They have made a 
production breakdown from the List of Drawings, Sub-assemblies 
and Parts. This breakdown provides the Supply Branch (612) with 
the task of screening for all listed raw materials and obli- 
gating those available. Неге again, Supply can make material 
substitution offers which in turn are reviewed and approved or 
changed by Engineering (913) and the Machine Tool Processing 
Branch (D/251). The Requisition Unit reviews the breakdown and 
determines whether to make or buy unavailable parts. Supply 
must then screen for and, if available, obligate raw materials 
for make-parts. With this phase completed, the materials and 
parts are requisitioned through the Supply Department on the 


appropriate forms depending on date required. All requisitions 
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pertaining to bearings are referred to Materials and Standards 
Branch (913), mouldings and castings are referred to Machine 
Tool Processing, and to all items are priced by Cost Esti- 
mating Branch (D/253). Requisition Unit records information 
and Supply then procures the material so requisitioned. This 
completes the first phase of material control, that of ini- 
tiating the procurement, 

The second phase controlled by the Requisition Unit is that of 
preparing for receipt of the ordered materials or parts. From 
the Production Breakdown, three types of Stock πι Сагаз аге 
prepared, The first, yellow in color, indicates assemblies; 
the second, white and four copies, indicates machine tool parts; 
and the last, white and two copies, indicates commercial and 
available parts. The copies are sent to the appropriate per- 
sonnel with the originals of all three going to Assembly Control 
Section (D/272). It is on these originals that the status of 
available and ordered parts is kept. Coinciding with the 
screening process, the Master Scheduling Section (D/263) dis- 
seminates the Internal Schedule for Production Control indi- 
cating the due dates of the various control items and production 
requirements. This schedule sets the pace and provides for co- 
ordination of operations. As in many industrial facilities, 
producing new designs, there are numerous changes made even be- 
fore the first part has been assembled. These changes come to 
the Requisition Unit for incorporation in the product and re- 


sults in sporadic repetition of the initial procurement pro- 
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cedures. These changes often require material substitutions as 
before and results in the origination of the Raw Material Sub- 
stitution Order to accompany previously completed control com- 
ponents. This order is disseminated through the Manufacturing 
Methods Division and Shop Scheduling Unit. 

The third and final phase of procurement control is that of 
follow-up once the material and parts commence to arrive. The 
part played in this phase by the Requisition Unit is primarily 
of & passive nature until such time as the job is finished, 
cancelled or otherwise disposed of, producing excess materials 
or parts under obligation. The passive action consists of 
being the recipient of a Purchased Parts Shortage List and a 
Shop Parts Shortage List from the Progress Branch, These are 
filed for future reference. At the termination of production 
activities on the specific job order, Stock Control is requested 
to furnish a listing of materials available ЕЕ d in 
NIF inventory for this job order so that the disposition of 
materials may be determined, and to release from obligation 
all obligated materials other than NIF-NOP and NIF, When the 
disposition of the materials and parts in NIF Inventory has 
been determined, the Stock Control Branch is directed to change 
the indicated job orders and relieve the obligations. The main 
responsibilities of the Requisition Unit are terminated with 
this disposition.of materials and/or parts. 

2. Production Stores Unit (D/267) 


Next in line under the Material Control Section is the Pro- 
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duction Stores Unit, also called Finished Stores. Its func- 
tion is to receive and store all parts manufactured by NOPI 
until such time as they are called for by the Assembly Control 
Section (D/272). Under its cognizance is the Wire Crib and its 
related activities, which are included in Chart IV-2, which 
provide the same sepvices whenever wire or sleeving is required 
by the agsembly functions. The Production Stores Unit is the 
first unit in this section to come in actual contact with the 
materials or parts. Again, the three phases of the procure- 
ment cycle will be explained and are illustrated on Chart IV-2. 
As indicated, a major portion of the information utilized by 
this unit is of an internal nature. Such information as lo- 
cation of parts stored, provisions for change of location, and 
receipts for temporary custody of parts are indicated. 

The Production Stores Unit commences its first contribution 
for the initial phase of procurement control upon receiving 
the request to screen for wire availability and obligation from 
the Requisition Unit. Upon completion of this function the in- 
formation is sent to the Requisition Unit where proper action 15 
taken to procure the types and amounts not available. This is 
the only contribution in the initial phase of material pro- 
curement . | 

The follow-up and completion phases are practically one con- 
tinuous phase since parts come into storage as they are completed. 
From time to time the Progress Branch sends the required Memo 


Invoice into Stores 89 information from the Manufacturing Division, 
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through Scheduling, as to the status of the job order of the 
delivered parts. This information is forwarded on to the In- 
spection function. As parts come in to the Production Stores 
area, they are accompanied by Several parts of the Shop Kit. 
With the part, comes the Master card on which has been indi- 
cated the machining and labor hours required for the part as 
required under the NIF system. Also, with the part comes a Kit 
"Greenie" containing inked-in entries and indicating the routing 
of the part. This comes through the Inspection function as does 
the Shop Kit "Pinkie" that serves to identify excess materials 
or parts, The ordered parts are identified by a Shop Kit 
Identification Card that is tied to the part or its container, 
Inspection also forwards the two remaining copies of the Raw 
Material Substitution Order which are destroyed by Production 
Stores after review. When Assembly Control needs a part, it 
uses a Shop Kit Green Card with the ordering clerks initials, 
as a local stub requisition, The Greenie is then returned to 
the issuing clerk with the part so ordered. The card is so 
marked as to provide the amount issued and balance, During 
the process, any excess parts or materials are listed on the 
Stub Requisition (Credit Memo) and the stub and parts are sent 
to Inspection. The remaining action on a job order taken by 
the Production Stores Unit is to date and initial the Close-Out 
Approval signifying that all surplus material ha$ been disposed 


QL 





CHART IV-2 


MATERIAL CONTROL SECTION 
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3. Bar Stock Unit (D/268) 

The function of this unit is to store semi-finished parts and 
act as issuing facility for miscellaneous material handling 
equipment or containers, This unit is more commonly referred to 
as the Impounded or Semi-Finished Stock Unit. The parts usually 
sent to this unit are those which having been partially completed, 
have been ordered held up until further notice. In carrying out 
this function it contributes little to production control efforts. 
It does supply trays, etc. for small parts in process which is 
entirely a supporting activity. The semi-finished or impounded 
parts are brought in under a Memo Invoice into Stores and held 
until further disposition is advised by the Production Dis- 
patching Section. See Chart IV-3. 

This completes the responsibilites of the Material Control 
Section as it provides the material procurement, follow-up and 
disposition of the product through the Planning Brann of 


production control cycle, 





Procress Bramen (0/269) 
(3) Memo Invoice Into Stores 
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(1) Shop ТЕ [| Green Card With Part] 
(1) Miscellaneous Materjals and Supplies 


CHART IV- 3 


MATERIAL Con TROL SECTION 
D/265 


Bar Stock Unir (D/268) 
IMpouNDED OR SEmMi - FINISHED SrocK 
Originates 
(3) Miscellaneous Materials and Supplies 
(1) Steck Record Card 
(1) Obligation Card 


PRopucrion DISPATCHING SECTION (D/2) 
(1) Shop Kit [Green Card-local Regus! Eon] 


MeTHoos RecorRos BRANCH (D/254) 
(1) Miscellaneous Materials anc Supplies LOrig.) 





B. Progress Branch (D/269) 

Attention is now focused upon the second branch of the Production 
Control Division whose primary responsibility is to keep account of 
the production progress or status and to take such action as is 
necessary to meet proposed schedules. While the Progress Branch has 
cognizance over its three sections, it does have a more active part 
in the branch function than has the Material Control Section. Here, 
the standards of performance are the proposed schedules, the actual 
performance is measured by the ability to meet the proposed schedules, 
and the variance is the difference between the proposed and actual 
dates of completion. When a variance is present, this branch mst 
take remedial action or inform interested parties of the required 
change. 

Chart IV-4 illustrates the function of the actual Progress Branch. 
It is apparent that its main duties consist of overseeing the рго- 
duction progress and material procurement progress through such 
representative informational sources as the Master Progress Schedule, 
the Purchased Parts Shortage List, and the Notice of Availability of 
obligated material. It does, however, direct material into the 
Production Stores and Semi-Finished Stock Units by dissemination of 
the Invoice into Stores Memos. It also verifies the close-out 
Approval before forwarding it to the Tooling Division. 

1. Production Dispatching Section (D/271) 

The very nerve center of the Progress Branch for controlling 


machined parts production is located in this section. Its function 
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is the coordination of the activities of the material procure- 
ment and the use of the materials in the making of the parts re- 
quired. This section's standard of performance is to have the 
parts machined and ready for assembly at the proposed date 
deadline. It then, must see to it that the foremen of the 
Machining Division so schedule the work to their shops that the 
machine parts reach assembly on the desired date, If there is 
any variance that cannot be corrected, production will again be 
slowed down. The prime tool used in routing and scheduling con- 
trol is the Shop Kit. The Production Dispatching Section is the 
keeper of the kits. A kit for each part to be made is received 
from Shop Scheduling when material is available. One-half of 
the kit is kept on the kit board and the other half is given to 
the foreman with the drawings and routing. The supporting func- 
tion of this section is to deliver materials and parts to their 
destination. When the machinist reports for his routing and 
drawings, the material is waiting to be delivered to his work 
station. Similar procedure is followed for rework materials, 
Upon the receipt of the Shop Kit (Assembly) signifying avail- 
ability of parts, the Kit is split. The top half goes to the 
Assembly Division with routings and drawings, while the last 
half is sent to the Assembly Control Section kit board, trans- 
ferring that phase of production control. 

The follow-up function of the Dispatching Section consists of 
including the Raw Material Substitution Order in the Shop Kit 


concerned and seeing that the substituted material is on hand, 














CHART IV-5 
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and that routing changes are incorporated. 

The completion duties are more extensive. They consist of 
notifying the Tooling Division of the job completion for proper 
tool disposition, notifying Shop Scheduling Section of job com 
pletion, sending the part and Kit Identification Card to Pro- 
duction Stores when completed, and notifying the Stock Control 
Branch to cancel funds and material obligations, All these 
functions are done using a Shop Kit card of specified color. 

See Chart IV-5, As for example, the white card is sent to the 
Expediting Section for information transfer and then is des- 
troyed. With the added responsibility of providing the delivery 
and pick-up between all areas of the production facility; it is 
clear that Production Dispatching is a major nerve center of the 
plant. 

Assembly Control Section (D/272) 

This section is to the Assembly Division what the Production 
Dispatching Section is to the Machining Division. Its primary 
function and standard of performance is to coordinate the avail- 
ability of parts with the Assembly Shop schedules. This section 
is the part procurement agency for the Assembly Division. Parts 
are ordered in two ways; NOPI or manufactured parts are re- 
quisitioned from Production Stores by using a Shop Kit Greenie 
with the assembly control clerks initials thereon, Parts are 
ordered from Supply by using the Short Stub Requisition. 

The Assembly Control Section also has a hand in the pro- 


curement of material. It maintains the stock record cards and 
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Ropucriou Sr 5 D/267/268 
(8) Stub Requisition [Cred , t ~RelieFof Custody] 2806 ores oR BAR 5тоек Unir С /267/ ) 
(32) Shop Kit [For Assemblies- Mach, Tool & Commercial Parts] | (1) Shop Kit L Greca Card - Local Keguisit ¿on U 
PRooucriow DisPATCHING SEcriow (D/271) | Receior Conrro. Brawen (642) 
(16) Shop Kit [ For Assemblies J | (4) Purchased Parts Shortage List 


(3) ‘Sheet Stub Keguisitson 
ASsEemMBLY ConTRoe Secriow (0/272) 
Orig ina tes 


(С) Shop Parts Shortage List 

(4) Purchased Parts Shortage List 

(4) Shert Stub Reguisition [ Copies I-4 or 5-8] 
Fs les 


(1) Projected Assembly Schedule 
SHoe Scuneourine Unit (0/264) e (32) Shop kit [ Assembly" Un til AM Parts Are Available] 
(1) Shopkit [Master Card] (32) Shop Kit [ Manufacturing Кефи ing Purchased Materials] 


(32) Shop Kit [Manu facturing and (1) Purchased Parts Shortage List 
Assembly Upon Receipt o Material] (1) Stock Record Card [For Assemblies -Mach, Toal &Commercial Parts} 
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MATERIAL CowTrot Secrion (0/265) 
ExPEDITING Section (D/273) 


(1) Purchased Parts Shortage List [Fach] 
(1) Shop Parts Shortage List | Fach] 


PropucTion SToRES Unir (0/267) 
(12 Shop Kit [ Green Card - Loca! Regaisi Tian] 
| PRoesRESS BRANCH (0/269) 
(1) Purchased Parts Shortage List 
Prooucrion Controe Divisiow (0/260) 
PLranvine Branch (0/26!) Assema@Ly Division (D/230) 


ScHeoulinG Section (D/262) ΠΠ, aterial Substitution OET Receıpr ControL BRanca (6412) 
Provucrion Dispatcuinge SeEcrion (0/27) (9) Stub Reguisi lion [Cred;t] (4) Purchased Parts Shortage List 
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(1) Shoe Parts Shortage List [Fah] (1) "Short " Stub Requisitron [With Part] (4) Short Stub /[Xequisition 
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makes appropriate entries from the Purchased Parts Shortage 
Lists and the Shop Parts Shortage Lists. When all parts and 
materials are in the plant, the Shop Kits are returned to Shop 
scheduling. The Shop Kits have been held until all materials 
were available where assembly and manufacturing kits requiring 
purchased parts or materials are concerned. 

The follow-up responsibilities are three in number. All 
material substitution information must be transmitted to the 
Ássembly Division for incorporation. Purchased Parts Shortage and 
Shop Parts Shortage Lists are originated and disseminated to those 
concerned, see Chart IV-6, Finally, the shop foremen must be kept 
up-to-the assembly schedule if possible. The Shop Kit board is 
used as a scheduling indication for the Assembly Division, 

Upon completion of the job order, the Shop Kit Master Card = 
forwarded to the Shop Scheduling Unit where it is filed. 
Expediting Section (D/273) 

In this final section of the Progress Branch, lies the co- 


ordinator of co-ordinators, All the troubles of procurement, 


production, and assembly are the responsibility of this section. 


Reference to Chart IV-7 will show that all received information 
is indicative of the production progress. When a variance appears 
the Expediting Section lights a fire under the slow cog and thus 
attempts to meet the Master Progress Schedule. A monthly report 
on this section's success is originated herein. 

A final act at the end of each job order is the dating and 


initialing of the Close-Out Approval signifying that all Stub 





Prosress Branch (D/269) 
(1) Master Progress Schedule 


ProoucTion STores Unit (0/267) 
(1) Close -Out Approval 


PROGRESS BRANCH 
D/2 69 


ExPED! TING Section (D/273) 


Origina tes 
Monthly Progress Report 


Files 





(1) Shop Parts Shortage List 
(1) Purchased Parts Shortage List 
(1) Master Progress: Schedule 


Progress BRANCH (2/269) 


Monthly Progress Report 
(1) Close -Out App r oval 





PropucrTion Dise^ATcHIiM & Secriov(Dfeti) 
(1) Shop Kit [ White Cord- When Job Complete) 


ASSEMBLY CONTROL ΦΕΟΤ/ΙοΝ) (0/272) 


(1) Shop Parts Shortage list 
(1) Purchased Parts Shortage Last 
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Requisitions have been completed. It is then forwarded for 


the approval of the Head of the Progress Branch. 


This completes the duties and responsibilities of the Progress 
Branch as it attempts to maintain the standards of performance required 
of an efficient operation. While the procedures are complex, it is 
necessarily so in a plant that mst produce the variety and number of 
job-lot products that are turned out of the Naval Ordance Plant, 


Indianapolis, 
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C. Recommendations See Chart IV-8 
In the time allowed a thorough study of all the minute procedures 
was not possible. However, there were two areas in which recommen- 
dations are herein presented for consideration and possible incor- 
portion in this and other Naval Ordnance Plants under Bureau authori- 
zation. 

The first is of an organizational nature, It is simply to combine 

the Production Stores Unit and the Bar Stock, Impounded or Semi- 
Finished Stock Unit. This is recommended since the paper work re- 
quired to operate the Bar Stock Unit is nearly identical with that 
required by the Production Stores Unit for the same function. Other 
than the increased space requirement, this combination would decrease 
personnel required in this function as well as the number of filing 
systems in operation. It also would centralize all activity of this 
nature, utilizing trained personnel more efficiently. 

The second recommendation, and the most important one, is a proposed 
| change in method of initiating material procurement. This method is 
being tested at the present time and has so far proven highly satis- 
factory and a great improvement over the old method. It is termed 
"Material Procurement List Method", Reference to Chart IV-8 will 
provide a pictorial representation of the savings in paper and 
clerical work involved. The magnitude of the savings is perhaps 
not so evident from the illustration. 

The procedure is this. From the List of Drawings, Sub-Assemblies 


and Parts, the Production Breakdown (Worksheet) is originated. This 
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information is Uransferred to either the Material Procurement List 
or the End-Use Procurement List, depending on the time the items 
will be needed after receipt date. The End-Use Procurement List is 
utilized for material to be used within 30 days of receipt. The 
Material Procurement List is to be used for all other items. While 
these two forms are following the old Production Breakdown procedures, 
the Stock Record Cards are originated from the Production Breakdown 
(Worksheet) and follow their previous routing. 

The advantages are as follows: 
l. The new forms act as a material screening form. 
2, They also act as a purchased parts shortage list. 
3. The big saving is that they provide authorization for pur- 
chase of all items, thus replacing nine Stub Requisition 
forms for each item on the Material Procurement List or 


End-Use Procurement List. As an example, one Material 





Procurement List page could replace forty-five copies 
of the Stub Requisition and the typing thereof. 
lh. Gives status of all purchased parts and materials on one 
form which simplifies the delivery date problem when more 
than one part will be late, 
5, Eliminates posting by Cost Control from the separate Stubs 
for procurement. 
Further utility is made of these new forms in that Assembly Control 
| can post directly to the Stock Record Cards from up-to-date copies. 
They are also used by Expediting Section and can be forwarded to 


Production Control for information upon request, This new method 









that rates careful consideration as it seems 


` 
a considerably more efficient method and one that will stream 
= 


that area of Production Control, 
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See CHART IV-1 
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